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3 Turbo Basic 


ntroducing Turbo 

Basic, the high- 
speed BASIC you’d 
expect from 
Borland! 


It's the BASIC compiler you've 
been waiting for. And it’s so fast 
that you'll never have to wait 
again. 

Turbo Basic is a complete devel- 
opment environment; it includes a 
lightning-fast compiler, an inter- 
active editor, and a trace debug- 
ging system. 

Because Turbo Basic is compat- 
ible with BASICA, chances are that 
you already know how to use 
Turbo Basic. 


With Turbo Basic your 
only speed is “Full 
Speed Ahead”! 

You probably already know us 
for both Turbo Pascal® and Turbo 
Prolog.” Well, we've done it again! 

We created Turbo Basic, 
because BASIC doesn’t have to be 
slow. 

In fact, building fast compilers is 
a Borland specialty; both our Turbo 
Pascal and our Turbo Prolog out- 
perform all their rivals by factors, 
and with Turbo Basic, we're proud 
to introduce the first high-speed 
BASIC compiler for the IBM°PC. if 
BASIC taught you how to walk, 
Turbo Basic will teach you how 
to run! 





| The Critics’ Choice 
66 Borland has succeeded in 
stretching the language without 
weighing us down with unneces- 
sary details... Turbo Basic is the 
answer to my wish for a simple yet 
blindingly fast recreational utility 
language . . . The one language 
you can’t forget how to use, Turbo 
Basic is a computer language for 
the missus, the masters, the 
masses, and me. 

Steve Gibson, InfoWorld 


Borland's Turbo Basic has advan- 
tages over the Microsoft product, 
including support of the high- 
speed 8087 math chip. 

John C. Dvorak JF 





Turbo Basic ends the 
basic confusion 

There's now one standard: 
Turbo Basic. 

It's fast, BASICA-compatible, and 
because Turbo Basic is a Borland 
product, the price is right, the 
quality is there, and the power is 
at your fingertips. You see, Turbo 
Basic’s part of the fast-growing 
Borland family of programming 
languages—we call it the “Turbo 
Family.” Hundreds of thousands of 
users are already using Borland's 
languages, so you can't go wrong. 
So join a whole new generation of 
smart IBM PC users—get your 
copy of Turbo Basic today. You get 
an easy-to-read 300+ page 
manual, two disks, and a free 
MicroCalc spreadsheet—and an 
instant start in the fast new world 
of Turbo Basic. All of this for only 
$99.95—Order your copy of Turbo 
Basic today! 





Free spreadsheet included, 
complete with source code! 


Yes, we've included MicroCale, our sample 
spreadsheet, complete with source code, 
Sa that you can get started night away with | 
a “real program” You can compile and run 
it "as 15,” or modify it. 








onal A technical look at | 


Turbo Basic 

@ Full recursion supported 

& Standard IEEE floating-point 
format 

MM Floating-point support, with full 
8087 (math co-processor} 
integration. Software emulation if 
no 8087 present 

MM Program size limited only by 

available memory {no 64K 

limitation) 

EGA and CGA support 

Access to local, static, and global 

variables 

M Full integration of the compiler, 
editor, and executable program, 
with separate windows for 
editing, messages, tracing, and 
execution 

M4 Compile, run-time, and 1/O errors 
place you in the source code 

| where error occurred 

| New long integer (32-bit) data 

type 
mM Full 80-bit precision 
@ Pull-down menus 
Full window management 


ge 











— 1 
System requirements 


48M PC, XT, AT and true compatibles, PC-DOS (MS. 
| 205) 2.0 oF later One floppy drive, 256K 


urbo C: The Turbo C: a complete _ Technical Specifications _ 
fastest, most interactive development 1 Compiler One:pass compier 
a Hl jenerati object 

efficient and easy- —— bion onde sees nda 
< fe ) Like Tu Borland’s high performance “Turbo 

to-use C compiler at Spreads ooMd iol Linker" The object mode & com | 
any price Sc ct | Turbo Prog, aay ne na 
Compilation speed is more than Turbo C comes oa ae huge Peto tod ’ 


7000 lines a minute, which makes 
anything less than Turbo C an 
exercise in slow motion. Expect 
what only Borland delivers: Quality, 
Speed, Power and Price. 


Turbo C: The C compiler 
for amateurs and 











with an interactive editor that will 
show you syntax errors nght in your 
source code. Developing, debug- 
ging, and running a Turbo C 
program is a snap. 


Turbo C: The C compiler 
everybody’s been 


libraries. Can mix models with near 
and far pointers. includes floating 
point emulator (utilizes BO87/802B7 
if installed) 


interactive Editor: The system 
includes a powerful, interactive full- 
screen text editor. If the compiler 
detects an error, the editor auto- 
matically positions the cursor | 





professionals waiting for. Everybody oe ae code 
if Gem fag aa a but the com tition (Development Environment: A 
you're just beginning an e pe powerful “Make” is included so 


you've “kinda wanted to learn C,” 
now’s your chance to do it the easy 
way. Like Turbo Pascal, Turbo C’s 
got everything to get you going. 


Borland’s “Quality, Speed, Power 
and Price” commitment isn’t idle 
corporate chatter. The $99.95 price 
tag on Turbo C isn’t a “typo,” it’s 


that managing Turbo C program 
development is highly efficient. 
Also includes pull-down menus 
and windows. 


(™ Links with relocatable object 


If you're already programming real. So if youd like to learn C ina modules created using Borland's 
in C, switching to Turbo C will hurry, pick up the phone. If you're Turbo Prolog into a single program. | 
considerably increase your already using C, switch to Turbo C ™ ANSI C compatible. 
productivity and help make your and see the difference for yourself. S 


programs both smaller and faster. 
Actually, writing in Turbo C is a 


< 


Start-up routine source code 
included. 


1 Both command line and integrated 





highly productive and effective a eee | 
method—and we speak from exper- 00S) 20 or later One Noppy drve 320K haa s 


ience. Eureka: The Solver and our 
new generation of software have 














been developed using Turbo C. 
Sieve benchmark (25 iterations, 
= = e I $99. oo * 
Turbo C Microsofte C | Lame C Only 
Compre ume 2.89 16.37 13.90 a 
| Saeed Hs 
Compile and link hme 9.98 2906 2779 
Execution time S77 951 13,79 
Object code 274 27 301 
swe al er | 
$99.95 $450 00 $500.00 





Renton an ovale MRANAC AT Ung Turbo C version 10 and the Turbo 
Unker version 1 0, Microsoft C version 40 and the M5 overlay linker version 


351, Lattce C version 3.1 and the MS object inher version 3.05. 


“introductory price—good through July 1, 1987 








All Bortand products are trademarks of regstered trademarks of Borland international, inc or 
Bortand/ Analytica, inc. Other brand and product names are trademarks or registered trademarks 
of thew respectrre hoklers. Capynght 1987 Bortand Intemational 8-107 








'“We looked at every 
I mean everything. 


was even in their 


Mike Macewich, Senior Decision Support Consultant, The Quaker Oats Company. 


It had to make word processing so easy, no manager would 
want to manage without it. So sophisticated, even a secretary 
couldn’t find a missing feature. So adept, it would make everyday 
memos look like they came out of a printshop. So simple to learn, 
people would be up and running the very first day. 

It had to show on screen what you’d get on the printed 
page. It needed a full featured outline processor. It had to have 
comprehensive training on the disk and right at your fingertips. 

It had to lay down columns in parallel. Generate indexes or 
tables of contents. Convert files from other word processors to its 
own. Get its money’s worth out of sophisticated laser printers. 

And be able to connect smoothly with any of the major 
network systems. 

Microsoft® Word. If you put words on paper to make a point, 
sal isha pees, argue a cause, you couldnt t insist 









out there 


othing | 





. William Lohse 
. Bill Machrone 
81] Howard, Lursa Simone, Paul Somerson 
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Crag L. Stark 
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MANAGER, COPY EDIT 
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Landa Louk 


ASSOCIATE EDITORS Nora Georgas. Cheryl} Goldberg 
Gen MELVIN O. DUKE | |) Secehsoex i a ed ae 
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& HOME INVENTORY 


After 30 years in the computer profession, with 


EDITORIAL ASSISTANTS 


BUSINESS MANAGER 
PROOFREADER 


Roden Barnett, Peggy Gavan, Chnanna Okang, Joseph R Polidoro, 
Donald P Willmott, Jenmifer Zaino 
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. David R Warren 


genealogy as a hobby, author Duke took an earty 
retirement to produce programs of value to others. 
As for tus Genealogy ON DISPLAY programs he had 
this to say: “The experience (creation of DN DiS- 
PLAY) has been very broadening to me, personally, 
as/ feel i could go anywhere in the United States, pick 
up a phone and call someone nearby, who would 
know me and would be happy to talk with me about 
the programs.” 

Genealogy DN DISPLAY v.4.0, wnttenin BASIC, 
assists users in organizing, recording and reporting 
their own Genealogical Data. 

The same care and attention to detail are found 
in author Duke's two other programs in the PC-SIG 
ubraty STAR FINDER DN DISPLAY (display the 

ilky Way or a star of your choice) and HOME INVEN- 
TORIES (utilities for everyday, around the home use), @ | LAB SERNICES MANAGER 7 
LS INVENTORY CONTROL TECHNICIAN 


CD 90,594 GENEALOGY OM DISPLAY ¥.4.0 ... st2 
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fix damaged fies ASSISTANT PRODUCTION DIRECTORS. . 
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| TE GD FACE DISE. == Opervereiaid 800d UP YOU a | | 42 propuction assistants 
i (1 B11 BLACKBEARO = The programmers editor for i a retreat te Bee nee . 
in PASCA UCTION SYSTEMS. ‘ Foster-Poetsch, Linda Harms, Peggy Penne! 
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Editor’s Choice 


October 28, 1986 


“An excellent program with 
many advanced features, 
including a comprehensive 
language, unattended host 
and file transfer capabilities.” 


Whether you're just beginning to use your PC for communications 
or you've been frustrated by limitations of another program, 
HyperACCESS is the answer. Simple for novices. Exhilarating for 
experts. Ideal for businesses. 


There’s no initial hurdle. HyperACCESS adapts itself to your 
computer and modem (it dials, redlals, and answers more than 40 
models). You can use it just by looking at your screen. The manual 
is crystal clear. A detailed training program Is Included. 


It comes ready to call CompuServe, Dow Jones, EasyLink, MCI 
Mail, NewsNet, The Source, and others (trial subscriptions 
Included). Leams your passwords the first time you call and 
enters them for you from then on. You can list more than 100 
computers (or people) for instant calling. HyperACCESS logs 
every call. 


Astonishing versatility! Lets you link with systems that defy others. 
With mainframes, minis, micros, or RS-232C devices. It emulates 
VT52, VT100/102, TeleVideo 925/950, H19, TTY, Wang, IBM 3101, 
and IBM 3278 asynchronous terminals. It supports up to 19,200 
baud and transfers files FAST using Kermit, Xmodem (CRC or 
Checksum), and ASCII Protocols. 


HyperACCESS is an outstanding host, too. Even when you're not 
there, your PC can be accessed by callers who have passwords 
you've defined. You set whether each caller can read or type 
messages, transfer files, run programs*, or use your PC without 
restrictions. 

HyperACCESS has the clearest, most complete script language, so 
you can create custom functions and menus, or automate any 
portion of a call. And we give you powerful scripts — transfer files 
between unattended PC’s — pick up electronic mail at2 am — act 
as a high-security dialback host, and more. 

*Certain programs are incompatible with remote use. 


Rated #1 by 
PC MAGAZINE InfoWorld 


September, 1986 


“The consistent combi- 
nation of power/usability 
ratings put HyperACCESS 
at the top...” 


rAGCESS * 


Top Rated 
- Communications Software 





Rated @ iM Mi by 


July 14, 1986 


“It’s a snap to start using 
the program immediately... 
you can be communicating 
in a matter of minutes.”’ 


Even in the midst of communications, HyperACCESS lets you run 
your other DOS software or use your computer’s DOS commands. 
And HyperACCESS is so well-behaved, it can also run under 
Windows, TopView, DESQview or DoubleDOS, concurrently with 
other programs. 


Call or Write Today! 
800-826-2760 or (313) 243-0576 










[rrr tonne a 
| ©) Send HyperACCESS on 5%" disks for $149 1 
1 Send HyperACCESS on 3¥2"' disks for $149 I 
| 5 Send HyperACCESS on S%4"" and 3%" \ 
| disks for $169 4 
me) Send me a demo disk tor $5 (specify 5¥°* oF 3¥%2"'} 1 
| 30-Day Money-Back Guarantee l 
| I 
Name 
' Company Name ; 
' 
| Shipping Address: | 
I I 
) Gry ! 
i Slat a ee. oe 
Payment (Check [) VISA (JMC Card Exp Date 
1 Credit Card # SS | 
i] 
! $149 per copy plus $5 stupping, $20 overseas; Mich. residents $6 sales tax 1 
1 System Requirements 16M PC, XT, AT. or compatibles, 192K RAM min ] 
( PC-DOS 2.0 or greater (Separate 2-100 version.) Not copy protected. ! 
[ ee ee ee eee | 


Hilgraeve Inc. 
P.O. Box 941, Monroe, Mi 48161 
Communications Software Since 1981. 


Hyper ACCESS, trademark of Hiigraeve; IBM, PC, XT, AT, TopView, trademarks of International Business Machines; MS, Windows, trademarks of Microsoft; Software Digest, Ratings Newsletter, 


trademarks of NSTL, Inc.; InfoWorld, publication of CW Communications, Inc. 
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High-Speed ATs: Life in the 
Fast Lane 
Alfred Poor/The advent of 12- 





and even 16-MHz ATs has 
made life a veritable autobahn 
for PC speed fanatics. The CCI 
ST/286-12, Wells American's 
A*Star I Model 300, and the 
PC's Limited 286-12 and 286- 
16 are a hot-rndder’s delight, 
breaking the 10-MHz barrier in 
fine style. But do the programs 
and network boards now on the 
market also travel well at these 
speeds? We'll alert racers to 
potential problems on the 
highway ahead ............. 




















Technical writers’ needs 


can be met with Manuscript, | 


page 143. 





FEATURES 


SPECIAL REPORT 
The Scientific PC 
Jim Seymoar/New software 
products and accelerators are a 
boon to those who seek to 
harness the PC’s processing 
power for scientific and 

w 


Manuscript: A Technical 
Writer’s Tool Kit 

Robin Raskin and Kaare Chris- 
tian/Lotus enters the technical 
word processing market with 
Manuscript, a powerful 
program that offers all the 
features a technical writer could 


want in just one package .. 143 


Software for Problem 
Solving 

Ellen Bush, Martin A. 
Burschka, Ehud Kaplan, Keith 
Parpura, and Clay Reid/Asyst, 
Gauss, MathCAD, Matlab, 
muMATH, Point Five, and TK! 
Solver offer data analysis 
and/or mathematical problem- 
solving capabilities ........ 155 








| 





Faster Calculations with 
Numeric Processors 

Stephen Randy Davis/80287 
accelerators, array processors, 
and other number crunchers on 
a card are bringing 
superminicomputer-level 
number-crunching power to 
ordinary PCs and ATs—at 
prices that won't eat up small 


* Clocking the 80287 at High 
Speed 

Stephen Randy Davis! Adding 
an 80287 accelerator like the 
Ariel Xcelx or the Hauppauge 
Fast-10 to your PC will 
improve the performance of 
CAD/CAM packages, 
databases, spreadsheets, and 
other packages that rely on 


¢ Numeric Muscle for the PC 
Stephen Randy Davis/ Array 
processors are undeniable 
champs at performing 
applications requiring limited 
calculations on immense 
amounts of data. But be- 
ware—you need to be a 
programmer to use them 
effectivel 
© Changing the Rules 

of the Game 

Stephen Randy Davis/Non-|n- 
tel-compatible processors are 
**computers on a card” that 
can significantly speed up 
floating-point and other 





SOFTWARE 
WordPerfect Made Easy 
Bill Howard/The WordPerfect 
Corp. comered the word 
processing market by creating 
a product that is chock-full of 
impressive features and nice 
little extras. See how 
WordPerfect lives up to its 
[LAA ORE? 5 | 
e Seventeen Ways to Learn 
WordPerfect 
Daniel J. Rosenbaam/A 
plethora of books, audiovisual 
courses, disk-based tutorials, 
and other learning aids claim to 
be able to make you a master at 
WordPerfect. PC Magazine 
sorts the good from the bad and 
he indiff 272 


¢ Eight Ways to Improve 
WordPerfect 

Rhyder McClure/Record your 
keystrokes for quick and easy 
playback with these eight 
convenient WordPerfect 

mi 


CONNECTIVITY 

Making Connections: 
3Com’s Ethernet and 
Token-Ring 

Frank J. Derfler, Jr./Can 
3Com's Ethemet and Token- 
Ring, formidable contenders in 
the LAN marketplace, match 
the performance of Standard 
Microsystems’ ARCnet, so far 
the undisputed Editor’s 
CHOKE? iessccsscccessscsees 251 


UTILITIES 

Net Ware Utilities Fill the 
Duty Roster 

Howard Marks/A set of 
specialized utilities is making 
Novell's NetWare even more 
attractive by improving printer- 
sharing and increasing 
SECUTILY vscsocseessees nsesssteho 





EIRS 


Hands-On Reviews: Compaq 
Portable III; HP Laserjet Series 
IL, Express and Measure from 
Lotus Development Corp.; 
Goal Solutions, a 1-2-3 add-in, 
Borland’s Turbo Pascal 
Numerical Methods Toolbox; 
Rodime’s R-Card 45; 
Amstrad’s PC1512; Flash-Up 
Windows from Software 
Bottling; and an update to 
Toshiba's 1100 Plus laptop .33 


VIEWPOINTS 


LETTERS TO 
PC MAGAZINE... 15 


t LOOKS 





PC ADVISOR 

Gus Venditto/Help in quieting 
aPC AT's power supply; 
running /-2-3, Release 2.01, 
on a Data General/One; and in 
charting a path fora 





FROM THE EDITOR’S 
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Bill Machrone/Saturday 
Night Live Software........ 61 





JOHN DVORAK 
Too Many Columns, Too 


Inside Track ................77 
PETER NORTON 
Wrestling with the Laserjet 
Pigs ee eS 


JIM SEYMOUR 
The Agony and the Ecstasy of 
Soft Fonts ...0.00.............93 


STEPHEN MANES 
The Electric Foot ...........99 


STEWART ALSOP 


PRODUCTIVITY 


PC LAB NOTES 
Expanding the DOS 
Environment 

Richard Hale Shaw/A DOS 


PROGRAMMING/ 
UTILITIES 
Instant Access to 


Directories 

Jeff Prosise/Display directory 
filenames from within running 
applications programs ..... 313 


SPREADSHEET CLINIC 

Jared Taylor/Skip columns 

when printing; import text and 
Ui i -2- 


CONNECTIVITY CLINIC 
Frank J. Derfler, Jr./Link 
IBM PCs with non-IBM 
mainframes .................343 
TURBO POWER USER 


Neil J. Rubenking/Convert 
Pascal to Turbo Pascal..... 347 


USER-TO-USER 

Paul Somerson/Combine 
ERRORLEVEL setting and 
user promptin; 





PC TUTOR 

Charles Petzold! Access 
extended memory.......... 365 
DIRECT MARKETING 
CONNECTION .......... 37] 
READER SERVICE 

GARDE. sc, cucsssiscsesess 381 


INDEX TO 
ADVERTISERS... 413 
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WHAT'S INSIDE 


When a columnist or writer 
leaves a magazine, he usually 
disappears without a trace, 
something very much like Mac- 
Arthur's old soldier. But Peter 
Norton and PC Magazine have 
too much history together for 
him to fade away without a for- 
mal farewell. 

|___—Missing columnist | Peter Norton and PC Maga- 
zine started together. The Norton Chronicles (remember that 
name?) first appeared in the September 1983 issue (Volume 2 
Number 4) with a discussion of PC languages. 

Both PC Magazine and Peter have changed a lot since the early 
days of microcomputer publishing. Norton is now the president of 
Norton Computing, a thriving software development house best 
known for its wildly successful Norton Utilities. Norton just 
doesn't have the time to poke around under the computer's hood 
anymore. 

Norton's monthly column about the technical innards of the PC 
evolved into an entire productivity section. Spreadsheet Clinic, PC 
Tutor, Connectivity Clinic, PC Lab Notes, Power User, User-to- 
User, and Programming/Utilities appear every 2 weeks and con- 
tain more than 30 pages of technical and productivity gems. For 
example, this issue’s Programming/Utilities column, on page 313, 
gives you a free program that will pop up a directory listing within 
any application. 

Our cover story this issue, “High-Speed ATs: Life in the Fast 
Lane,” starting on page 119, looks at some of the most powerful 
computers that are on the market today: 12- and 16-MHz AT com- 
patibles. As our cover implies, you need the right equipment when 
you want to go fast. The quest for speed requires higher tolerances 
and better quality control and holds forth the likelihood that if 
something does go wrong, you're going to crash. Of the four ma- 
chines that we reviewed, all had some compatibility problems with 
add-in boards and networking software, suggesting that if your 
needs stray far from mainstream software you should proceed with 
caution. However, late-breaking news on a new release shows that 
the technology is not hopeless. The Compag Portable III, reviewed 
in First Looks on page 33, runs at 12 MHz with no apparent com- 
patibility problems. 

Beginning on page 143, you'll find a special report on scientific 
applications for the PC: Manuscript, a technical-text formatter 
from Lotus; seven equation-solving programs: and numeric pro- 
cessors that put your PC's processing speed on a par with a super- 
minicomputer. And WordPerfect users can tum to page 221 for a 
complete rundown on how to effectively use the popular word La 
cessing software. 
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inally—a computer that breaks 

through the barriers of time and 
space to help you become more 
productive. 

The PC’s Limited 286"? runs at a 
record-setting 12 megahertz, yet it oc- 
cupies 20% less space than the older, 
slower “big-name” brand. 

Now—can you afford not to be a 
“power user”? 





MEGAHERTZ 80286 
LO ETT 





The 12-megahertz 286" and 8-megahertz 286° come 
complete with a 1.2 megabyte floppy disk drive, 1,024K of 
high-speed RAM, 200-watt power supply and an 
AF-style keyboard. 

Both feature SmartVu", an alphanumeric LED panel that’s 
a window on your world of computing, a look into the 
heart of the computer, reporting operating speeds and 
diagnostic messages in understandable English. 

The 2868 and 286" have been created by the best team 
of computer-hardware designers in the business. A totally 
new motherboard, custom ROM BIOS and proprietary 
circuits have been developed for this high-performance . 
computer environment. And every 286° and 286! is 
bench-tested and run through an extensive burn-in 
before shipment. 

PC's Limited was the first direct-response marketer to 
offer high-quality, low-priced PC-AT compatibles. PC’s 
Limited has been a leader in pushing high-performance 
personal computing through price barriers. The experience 
gained from selling and supporting tens of thousands of high-performance PCs to customers ranging from 
Fortune 500 companies to solo users has been applied to designing the most advanced personal computers 
ever produced: the PC’s Limited 286° and 286". 

Naturally, the 286* and the 286"? are backed by PC's Limited's One-Year Limited Warranty, and by our 
30-day Money Back Guarantee. 

Twelve megahertz or eight megahertz... the choice is yours. In bigh-performance computing, the 
choice is clear: PC's Limited. 





| 
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AND NOW, SYSTEMS THAT 


(Space-saving chassis shown here.) 





(AT standard chassis shown here.) 


CHOOSE FROM THESE GREAT PC’S LIMITED 286 VALUES. 


PC’S LIMITED 2868 


Monochrome Systems 


© Inte! 80286 running at 8 MHz 

® 1024K on Motherboard 

© 1.2 Meg Floppy Disk Drive 

© Combined Floppy and Hard Disk Controller 

© AT™-Style 84-Key Keyboard 

© 192 Watt Power Supply 

© Clock/Calendar with Battery Backup 

© Hercules Compatible Monochrome Graphics Card 
© 2 Serials and 2 Parallel Ports 

© PC's Limited Mono-I1A Flat Screen Monochrome Monitor with Tilt and Swivel Base 
© SmartYu™ (Real Time Diagnostic Dispisy) 


wth 20 Neg, 65 MS Nard Dick Detve, Space Saving Caaseis— 9 1795 
with 30 Meg, 40 MS Hard Disk Drive, AT™ Sundard Chassis $ 2195 


PC’S LIMITED 286'2 I 


Monochrome Systems 


© Intel 80286 running at 12 MHz 

© 1024K on Motherboard 

© 1.2 Megabyte Floppy Disk Drive 

* Combined Floppy and Hard Disk Controller 

© AT"-Style 84-Key Keyboard 

© 192 Watt Power Supply 

© Clock/Calendar with Battery Backup 

© Hercules Compatible Monochrome Graphics Card 
© 2 Serials and 2 Parallel Ports 

© PC's Limited Mono-IIA Flat Screen Monochrome Monitor with Tilt and Swivel Base 
‘© AT”-Standard Chassis 

© SmartVu” (Real Time Diagnostic Display) 


with iouciambimeee 09 9 
wth 40 Meg, 28 MS Hard Disk Drive 9 LOD 


EGAds! Color Systems 


© Entel $0286 running at 8 MHz 

© 1024K on Motherboard 

© 1,2 Meg Floppy Disk Drive 

® Combined Floppy and Hard Disk Controller 
© AT™-Style 84-Key Keyboard 

© 192 Watt Power Supply 

© Clock/Calendar with Battery Backup 

© PC's Limited EGAds! Card 

© 2 Serials and | Parallel Port 

© PC's Limited EGAds! Monitor 

© SmartVu” (Real Time Diagnostic Display) 


with 20 Meg, 65 MS Hard Disk Drive, Space Saving Chassis § 2195 
with $0 Meg, 40 MS Hard Disk Drive, AT* Standard Chass $ 2.595 





EGAds! Color Systems 


© Intel 80266 running at 12 MHz 
* 1024K on Motherboard 

© 1.2 Megabyte Floppy Disk Drive 

© Combined Floppy and Hard Disk Controller 
© AT™-Style 84-Key Keyboard 

© 192 Watt Power Supply 

© Clock/Calendar with Battery Backup 

© PC's Limited EGAds! Card 

© 2 Serials and 1 Parallel Ports 


© SmartVu™ (Real Time Diagnostic Display) 


with one 30 Meg, fais sce mete OD 


with one 40 Meg, ‘iene OD 


CONQUER THE PRICE BARRIER. 








Monochrome Systems EGAds! Color Systems 
© Intel 16-Bit 8088-2 System Unit running at 4.77 MHz and 8.0 MHz © Intel 16-Bi¢ 8088-2 System Unit running at 4.77 Milz and 8.0 MHz 
© 640K on Motherboard © 640K on Motherboard 
© AT™-Style 84-Key Keyboard © AT™-Style 84-Key Keyboard 
© 130 Watt Power Supply © 130 Watt Power Supply 
© Hercules Compatible Graphics Adapter with one Parallel Port © PC's Limited EGAds! Card 
© PC's Limited Mono-tIA Flat Screen Monochrome Monitor with Tilt and Swivel Base © PC's Limited EGAds! Monitor 
eoFrn a 
with ¢wo 360K Floppy Disk Drives— P O ) with two 360K Floppy Disk Drives— & 
with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drive— with one 360K Floppy Disk Drive and one 20 Meg, 65 MS Hard Disk Drive— 9 3.) 





PC's Limited has established itself as the leader in PC technology. And the guarantee and warranty programs we offer pat us ahead of the pack, too. Here are our 
terms in plain English. 

30-Day Total Satisfaction Guarantee—Any Item bought from PC's Limited may be returned within 30 days from the date kt was shipped for a full refund of yonr 
purchase price. Returned Items must be as-new, not modified or damaged, with all warranty cards, manuals, and packaging intact. Returned items must be shipped 
prepaid and insured, and must bear a PC's Limited Credit Return Authorization (CRA) on the shipping label. 

One Year Limited Warranty—PC’s Limited warrants the products It manufactures to be free from defects in materials and workmanship for one year following the 
date of shipment from PC's Limited. During the one year warranty period, PC's Limited will repair or replace, at Its option, any defective products or parts at no 
additional charge, provided that the product is returned, shipping prepaid, to PC’s Limited. 






— —— «= wa wm ms 


To buy PC’s Limited computers, call us directly at... 1-800-426-5150 
Calls inside Texas, 1-800-252-8336. 


til 3 





Sales lines open 7a.m. until 7p.m. Monday-F 
1611 Headway Circle, Building 3, Austin, Texas 78754 
Sales Calls from anywhere in the country, (512) 339-6962, Technical Support Calls, 1-800-624-9896 or PC's Limited BBS (512) 339-4127 
Customer Service Calls, 1-800-624-9897 or MCI MAIL: PC's Limited, Telex No. 9103808386 PC ITD FAX (512) 339-6721 Gi 


10a.m. until 3 p.m. Saturday, Central Stan 
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Every good b 
a Houle 


Individuals want ease-of-use. ASHTON ‘TATE 


Put those tw lities ina si 
eee ara haeeat ie ’ dBASE Il PLUS 

The overwhelming Thedatamanagementsandard. = SS 
industry standard. _— 4 













More corporations choose it than all TARA on 
the other databases combined.Because — inthe industry. You see, more applications 
they want broad compatibility acrossthe are written for dBASE” than for any other 
whole company. And true networking database. So in many cases, the appli- 
capability. And the opportunity to unify cations you need are already available. 


their support and training resources. More individuals choose dBASE as well. 
In short, they want one product that’s Because weve made it easier for 
flexible and powerful enough to meet the —_ individuals to use. Particularly the sort 
needs of all. who get queasy when they think they 


And with dBASE III PLUS, they get it might have to program. 
all. Plus the broadest third-party support They can start using dBASE without 


ei | 

' And the standard 

that wont overwhelm 

individuals. 

dBASE II] PLUS™from a a 
Ashton-Tate: 


usiness needs 
standard. 


command. Complex commands 
ASHTON: TATE can also be stored for automatic use 
om by our“history’ capability. 
dBASE att PLUS Best of all, we've added these 
The data management standard. z Sg features without 
>. alienating the people who 















made dBASE the 
industry standard 


in the first 

place. The advanced 

users and programmers. Who still 
a get all the power and programming 

features they need to develop their 


Tait sophisticated applications. 
any programming experience. Because So if you're looking at databases from 
the Assistant feature, with its pull-down _ either the corporate or the individual 
menus, guides them step-by-step through _ perspective, your choice is simple. 
the creation and use of a database. dBASE III PLUS. 
When they're ready to create applica- Or dBASE III PLUS. 
tions, our Applications Generator writes For the authorized Ashton-Tate dealer 


the code. nearest you call (800) 437-4329, Ext. 284* 
And to make the complex even simpler, . 
we have catalogs that let them recall ANY ASHTON: TATE 


relationships among files with a single rn Celorada sed outs ie Scall ral 8) 78 Je a fensiin 284 Trademarks/wner dBASE. dBASE [1] PLUS, 


CIRCLE 208 ON READER SERVICE CARD 


The last thing 
you want from 
your modem. 
Is excitement. 


, Ven-Tel modems let you use your phone to exchange 
information with PCs anywhere in the world. We 
think that’s pretty exciting. 
Getting line hits, dropped connections and 
“4 incompleted calls from your modem can be 
thrilling in its own way, too. But that’s not the 
kind of excitement you need in business, And 
we go to great lengths to make sure you 
don’t get it. 
At Ven-Tel we've been mak- 
ing more reliable modems 
since 1974. 
Ven-Tel modems putless 
stress on your PC because 
they have fewer components— 
70 vs. the 300 or so in other 
modems. And while other manufac- 
turers may settle for random testing, 
every Ven-Tel modem must pass a72 
hour “burn-in” period—plus exten- 
sive testing on real phone lines. 
As good as Ven-Tel modems 
are, we still back every one 
with a free five-year warranty. 
No other major manufacturer 
even comes close. 
So if you want a modem that won't add the 
wrong kind of excitement to your workday, you want Ven-Tel. 


Vente! 


Modems 












4 e 





Our free 24-page booklet, “How To Select The Correct Modem;’ contains specific information 
about our full line of modems. To request your copy, call 800-538-5121. In California, call 


408-727-5721. 
CIRCLE 364 ON READER SERVICE CARD 


VIEWPOINTS 


LETTERS TO 
PC MAGAZINE 


MEX-PC TALKS BACK 
1 would like to point out some errors in 
your review of our communications pack- 
age, MEX-PC (‘‘Asynchronous Commu- 
nications: Shopping for Software,’’ PC 
Magazine, Volume 5 Number 18). 

The greatest error was in the Bench- 
mark Tests chart, which implied that 





MEX-PC does not support the Xmodem 
CRC protocol. In fact, our communica- 
tions package has supported CRC since its 
inception in 1983, ahead of virtually all of 
our competitors. This omission was quite 
unfortunate, we feel MEX-PC would have 
excelled in this benchmark test because the 
program is written entirely in fast-execut- 
ing assembly code. 

The Summary of Features table accom- 
panying the article also contained several 
errors: MEX-PC does indeed support un- 
limited repeat dialing; our remote feature 
does allow running DOS programs re- 
motely; DEC VT-52 emulation is provid- 
ed; RS-232 handshaking lines are not re- 
quired; and, finally, MEX-PC does not 
include a built-in text editor, although you 
can easily add an external editor to MEX- 
PC by using its Shell facility. 

Finally, I feel | must disagree with Mr. 
Stanton’s claim that our documentation is 
poorly indexed. In fact, the MEX-PC 
manual is 240 pages long, with an eight- 





page index spanning nearly 400 topics and 
more than 600 references. 
Ronald G. Fowler 
President, NightOwl Software Inc. 
Fort Atkinson, Wisconsin 


HAPPY WITH THE CONVERTIBLE 

1 can’t believe how apparent your dislike 
for IBM has gotten. What do you have 
against IBM? Did you get cut off by an 
IBM truck on the freeway? 

A case in point is your treatment of the 
PC Convertible. Although its performance 
is on par with others in its class, it was not 
even reviewed in your recent article on lap- 
tops (‘DOS Travels Better Now: What’s 
New in Portables,”” PC Magazine, Vol- 
ume 5 Number 22) because you consid- 
ered it no longer new and never interest- 
ing. In addition, Peter Norton called it this 
year’s biggest disappointment and you 
chose it as one of the worst products of 
1986. 

By constantly putting the Convertible 
down, you are misleading your readers 
about its capabilities. I had the good for- 
tune of having an IBM Convertible and the 
Toshiba T1100 Plus on my desk at the 
same time, and in my own side-by-side 
comparison tests, I found their perfor- 
mance to be about the same. In addition, 
the Convertible has one of the most read- 
able LCD screens, and its keyboard is 
ranked as one of the best. But even more 
important, the Convertible, unlike the To- 
shiba, is available. 

What more could you ask for from a PC 
besides good looks? The Convertible is 
clearly the best-looking laptop of the 
bunch, while the Zenith Z-181 has to be 
the ugliest thing I have ever seen. 

Daniel J. Lavato 
Lighthouse Point, Florida 








Bill Howard, author of two reviews on the 
PC Convertible, replies: 

Readers often berate us for not liking PCs 
they already bought. They want PC Maga- 
zine to say, in effect, ‘‘Attaboy. You made 
a wise choice in your purchase of the 
Mount Fuji Shining Lotus Blossom PC, as 
this glowing review confirms."" 

While the IBM and Toshiba may seem 
to perform the same in informal tests, 
when they're benchmark-tested, the To- 
shiba is clearly faster. (That's why we 
have PC Labs: rigorous benchmark tests 
reveal more than anecdotal evidence.) The 
Convertible’s biggest flaws are size and 
price. the parallel, serial, and external- 
video 1/0 ports that Toshiba, Zenith, and 
most everyone else includes, IBM sells as 
bulky, extra-cost clip-on slices. (IBM can't 


DOS Travels Better Now 
WHATS NEW 
IN PORTABLES 





even fit 640K bytes of RAM in the unit; it 
stops at 512K.) 

The PC Convertible and eight other 
portables were reviewed in ‘‘DOS to Trav- 
el?’ (Volume 5 Number 13). In the follow- 
up of six portables that you referred to, 
“DOS Travels Better Now. What's New in 
Portables,’’ we only looked at new or sig- 
nificantly upgraded machines. IBM's only 
change was to junk the idiotic ‘‘IBM stan- 
dard’ internal modem in place of a 
Hayes-standard unit. 

The Zenith may or may not be ugly, but 
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Boost 
cursor 


speed. 


Stop 


cursor 
run-on. 


With all the recent hoopla over performance, 
it's ironic that two of the PC's 

have been overlocked — ils slow 
cursor, and the fendency of the cursor to 
remain in motion (run-on) after a cursor key 
has been released. Finally, the solution — 
Cruise Control™ from Revolution Software. 


Cruise Control is a new productivity loot for 
serious PC users. 1 boosts cursor speed, 
typically by 3-SX, It eliminates annoying 
cursor run-on. And lt adds hands-free 
cursor navigation (u any application. 

If you use 1-2-3, Symphony, dBASE, Reflex, 
or Paradox, you need Crutse Control's Anti- 
Skid Braking. Here’s what the leader of one 
Lotus users group said about Cruise Control; 


"Once Lused it, Lwanted ul Excellent idea 
Very practical. One of the best programs 
ever sent fo us for review!" 


If you use Word Perfect, WS-Word, Q& A, 
Display Write, MulliMale, WordStar 2000, 
Framework, PC-Write, or SideKick, you 
need Cruise Control's Screen Runner, the 
high-performance, adjustabic-speed cursor. 
Cruise Control's namesake feature takes the 
drudgery out of paging through data base 
records, long documents, and large 
spreadsheets. It tetx you repeat any key, 
hands-free — at the speed of your choice. 


Aad there's more. A Chronometer “types” 
the time or date into your application at the 
current cursor position. The keyboard- 
controlled Screen Dimmer protects your 
privacy. The programmable Auto-Dimmer 
extends the iife of your display screen. 
Compatible with thousands of today's 
saa? programs, including Lightaing, 

uperKey, and Ready! Lses only 3K RAM. 
For DOS 2.0 of later. Not cops-protected. 
No risk, 60-day money-back guarantee. 


Cruise 


Control 
Only $39.95 


Call now to order by credit 
card (VISA/MC/AX): 


201-366-4445 


Or, mail $39.95 plus $3.50 
shipping and handling to: 


Revolution 
Software, Ime. 


715 Route 10 East * Randolph, NJ 07869 


Depe_ lap 
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VIEWPOINTS 


@ LETTERS 


the screen is dazzling. Meanwhile, most 
readers should be able to fathom why the 
Convertible is readily available and the 
Toshiba T1100 Plus isn’t. 


| AN ASSEMBLY DEBATE 


I believe that Bill Machrone’s column 
‘The Death of Good Software”’ (From the 
Editor’s Screen, PC Magazine, Volume 5 
Number 20) was way off the mark. Al- 
though he makes many good points, he 
fails to recognize the opposing arguments. 
Why wasn’t MicroPro able to come up 
with competitive enhancements to Word- 
Star, Version 3.3? Pll wager that it was 
precisely because it wrote the product in 
assembly code. Assembly code is inher- 
ently unmaintainable once the original 
programmer has left the company. Mr. 
Machrone confuses corporate confusion 
and dubious judgment at MicroPro with 
the issue of assembly language versus 
high-level language. 
Warren Sirota 
Oakland, Califomia 


The only “‘inherently unmaintainable”’ 
code is sloppy, poorly commented, spa- 
gheti code—in any language. Much of 
WordStar's code happens to be so good 
that legions of nonprofessional program- 


| mers have been able to tweak lots of extra 


performance and features from it —Ed. 


In response to ‘‘The Death of Good Soft- 
ware’’ (From the Editor's Screen): 

WordPerfect was originally written in 
1980 for a Data General C/300. At that 
time, we had to be very frugal with memo- 
ry and cycles so that the accounting depart- 
ments wouldn't complain when WordPer- 
fect was added to their system. 
Consequently, we wrote the program in 
assembly and it ran in less than 64K bytes 
of RAM (40K bytes were shared code). 

When we started work on the PC ver- 
sion, we looked at C seriously. Our deci- 
sion to use assembly again wasn’t diffi- 
cult, since a mature version of C didn’t 
exist in March 1982. 

Today we are glad we didn’t go to a 
higher-level language. Our memory re- 
quirements are generally lower than those 
of our competition, and we're generally 
faster, even though we do more formatting 
on the screen than other word processors. | 








admit we are working on a C version for 
machines like the NCR Tower, but most of 
our software will continue to be written in 
assembly. We will not stop writing “‘tight, 
well-written code.”” Yes, an assembly pro- 
grammer is part of a dying breed, but at 
least a few are alive and well. 
W. E. Pete Peterson 
Executive Vice President 
WordPerfect Corp. 
Orem, Utah 


RIGHT ON COURSE 

The timing of the publication of some of 
your feature articles is uncanny. My wife 
is an accounting major, and many of the 
articles have proven to be very useful to 
her toward the completion of her computer 
projects. In fact, it often seems the infor- 
mation she has so desperately searched for 
is published in PC Magazine just in time to 
complete a project. Can you please keep 


this up until May? With your help we may | 


get her out of school yet. 
Jerry E. Chancey 
Houston, Texas 


If you liked our past features, you'll love 
our special on business management slat- 
ed for publication in late August—perfect 
reading for aCPA.—Ed. 


ENTER ESCAPE WITH EDLIN 
‘‘Mastering Your Printer’s Options,”” by 
John Dickinson (PC Lab Notes, PC Maga- 
zine, Volume 5 Number 19), misinformed 
your readers by stating that EDLIN cannot 
be employed to enter the escape character 
into files containing printer control codes. 
The sequence of Ctrl-V followed by the 
Left Bracket key instructs EDLIN to per- 
form this function. 

Dean A. Davis 

Long Island City, New York 


You are correct. What Mr. Dickinson 
meant was that Escape cannot be entered 
directly, Ctrl-V followed by the Left Brack- 
et key will enter Escape, just as Cul-V fol- 
lowed by a character will input the desired 
control character.—Ed. 


A TOUCH OF HUMOR 

I just received my second issue of PC 
Magazine, and while | must confess I 
don’t understand many of the articles, | am 
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“Dac-Easy 


Accounting 
Staged an 
astounding 
coup in the 
accounting 
catego 


PC WORLD 
October 1986 


and more every day. 
150,000 That's how many 
smart buyers have already chosen to save 
thousands of dolfars in their decision to 
computerize their books. Recently the 
readers of PC Worfd confirmed this new 
trend in accounting software by voting 
Dac-Easy Accounting as their favorite, 
outperforming the second place finisher 
with over five times as many votes. 


PC WORLD * WORLD CLASS CONTEST 
* ACCOUNTING SOFTWARE « 
eres reooueranmcronee 


Dac-Easy Accounting, Dsc Software, Inc. 
Accounting Software, BPI Systems 


Easy Business Accounting, Computer Assoc. 
Solomon Ill, TLB Inc. 

Accounting Software, Open Systems 
Peachtree's Business Accounting System 


PERFORMANCE 
Accurate information when you need it is 
what performance is all about. Fast, flexible 
reports give you what you need to know to 
manage cash-flow, inventory turns, pricing 
and profitability. Dac’s seven accounting 
modufes work together perfectly. Enter data 
once and it's posted to the other modules 
automaticalfy. Most modules can also be 
used stand-alone. 


Another measure of performance is 
versatility. Dac-Easy Accounting can be used 

any type of business whether service 
oriented or product based. It can operate 
effectivefy on a floppy system or a hard disk, 
which gives you the assurance that 
Dac-Easy Accounting wifl grow as your 
business grows. 


“Dac-Easy Accounting is everything ls 
designers say it is... It is aiso fexibie 
enough to fulfill the accounting needs of 
aimost any type of business.” 


Journal of Financial Accounting, 1985 


“f've never before in a review come right 
out and toid readers to buy a product, 
but I'm doing it now. Dac-Easy is an 
incredible value.” 


PC Week, August 27, 1985 
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VALUE 
Price plus tremendous 
performance means value 


and the fnfoworld editors 
agree, recognizing Dac-Easy pee 
Accounting as 1985's “Best 


YEAR 


perfect choice for upgrading 4 
from a modufe by module 
system or for your first accounting system. 
Either way compare and join over {50,000 
people who have computerized the 
Dac-Easy way. 


Software Value.” This is the 





NOW FOR ATARI AND APPLE 
Dac-Easy Accounting and Payroll are now 
available for the Atari 520 & {040 ST. 
Dac-Easy Accounting is also available for 
the Apple Ife & llc. 

Minimum Hardware Requirements 

All Dac-Easy Products run on 18M or compalibles, 256K 
memory, lwo disk drives, MS-DOS or PC-DOS 2 8 or later. 
132-column printer in compressed mode. color or 
monochrome monitor 

MS-DOS 1s 3 trademark of MicruSoll Corp. IBM & PC DO6 20 are 


Accoun! 
MM is a registered trademark of TLD Inc Feachtree’s Business 
pecs System 3 a Gy eh ee of Peachtree Sovtware Inc 


Dac-Easy is s trademark of 
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$69.95 


INCLUDES 7-FULL FEATURED 
ACCOUNTING MODULES: 


General Ledger Billing 
Accounts Receivable Inventory 
Accounts Payabie Forecasting 


Purchase Order 


NEW 1987 DAC-EASY PAYROLL 
Dac-Easy Payroll is here just in time for the 
new tax changes. Dac-Easy Payrolf has 
already become the fastest sefling payroll 
package in the industry, combining payrolf 
management with features such as 
automatic payrofl tax deductions, check 
printing, W-2 printing, unlimited 
departmental reports and more. At $49.95 it 
is another example of the price/performance 
value of the Dac-Easy Series. 


MONEY SAVING BONUS PACK 
Save over 40% when you buy the Dac-Easy 
Bonus Pack. It includes Dac-Easy 
Accounting, Payroll, Accounting Tutor, 
Payroll Tutor, and Pop Up DeskSet Plus, a 
highly rated desktop utifity. This special 
bundfe has a retail value of $289.75, but is 
priced at only $49.95. 


TO ORDER 
CALL TOLL FREE 


1-800-992-7779 
(IN TEXAS CALL 1-214-458-0038) 


30 DAY MONEY-BACK GUARANTEE 
Dac offers 30 day unconditional guaraniee on all 
products bought directly Irom Dac Software (less 
shipping charges) There is a $t0 restocking fee if 
the disk envelope is opened. 


Mail to: 4 dac software, inc. 4801 Spring Valley Rd. Bldg. 110-B, Dallas, TX 75244 


Yes, pfease rush me the following Dac 
products: 





l 

} 

l 

| Producl Qty Price Total 

I Dac-Easy Accounting. $69.95 

| Dac-Easy Payrott ao SAO? : ee 
| Dac-Easy Word II cee $4995. 
| Dac-Easy Base —— SSS 
| Dac-Easy Mate 8995. 
| Dac-Easy Port Sess: 
I Dac-Easy Acct. Tutor $19.95. ___ 
| DaccEasy Pay. Tutor $1995 _ 
I Dac-Easy Bonus Pack $149.95 —___ 
I! Add Shipping Charge -$7,50_ 
| Texas Residents Add Sales Tax (74%) — 
| CODE WI TOTAL ____ 
! 

} 

a 


Method of Payment 

(Check (1) Money Order 
(MC [AMEX [VISA 

Account # 

Expires 

Name 

Company 

Address 

City 

Sie Zip 

Phone 

Compuler Brand 





Print Master from BayTech is 
an intelligent printer controller 
that connects between your 
computers and printers. It allows 
you to share one printer 
automatically, contend for 
multiple printers automatically, 
or switch between several printers 
by sending a simple code, not 
by changing cables. Plus, Print 
Master's generous built-in buffer 
spools data until your printers 
can receive it. 

Because Print Master is a very 
flexible device, you can set it up 
to fic your application, even if 
your application changes. 


YOU SET UP 
THE IN-OUT PORTS 


You configure Print Master's 
ports for any combination of 
printers and computers by 
answering ions from easy-to- 
follow menus. For example, 
with the ten port Print Master, 
nine computers can share one 
printer, eight computers can 
share two printers, seven 
computers can share 
printers, and so on, to one 
computer which can share nine 
printers. You can also menu-select 
the disconnect time-out, form 
feeds, etc. and on serial models, 
the configuration of individual 

ports to translate for printers 
and computers using 


BayTech 


SHARE PRINTERS 
AND BUFFER PRINT JOBS 
WITH ONE VERSATILE UNIT 


f 





Print Master 710C 





512K OR ONE MEGABYTE 
BUFFER KEEPS YOU WORKING 
INSTEAD OF WAITING 


Since Print Master can accept 
data faster than your printer (up 
to 19.2KB serial or 5,000 
characters per second parallel), 
you can send a print job to 
Print Master’s standard 512K 
buffer and then go on to another 
project. All users corinected to 
Print Master can send data to 
this common pool buffer, and 
they can be doing it 
simultaneously, even if no 
printer is available. Data is 
stored in the buffer 
until it can 
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be sent on a first-job-in first-job- 
out basis to the selected printer. 
If you need more memory than 
512K, Print Master is optionally 
available with one megabyte 
buffer. 


If several users are sharing 
one printer, printer sharing via 
Print Master is completely 
automatic. There are no codes 
to send. You simply perform 
your normal print operation. If 
you are sharing several identical 









automatic. Again, you perform 
your normal print operation and 
are connected to the next 
available printer on a first-come- 
first-serve basis. Print Master 
will send data to all printers 
simultaneously to keep your 
printers running at full capacity. 
If you are sharing several 
different printers, such as a 
laser-jet, a dot matrix and a 
plotter, and you wish to select a 
specific printer, you do your 
normal print routine and also 
send a printer select code (which 
you can define yourself) 
the first characters of your data. 
The data is then routed to the 
selected ptinter. It’s chat easy. 


PARALLEL, 
RS-232C OR 
RS-422A MODELS 


706A (6 parallel ports), $795 
706C (6 serial ports), $795 
708C (8 serial ports), $895 
T10C (10 shel $995 
706D (4 parallel/2 serial), $795 
708D (6 parallel/2 serial), $895 
706E (4 serial/2 parallel), $795 
TO8E (6 serial/2 parallel), $895 
T10E (8 serial/2 parallel), $995 
708F (4 serial/4 parallel), $895 
TLOF (6 serial/4 parallel), $995 
All above models have standard 
512K buffers. 

Additional 500K buffer, $249 
RS422A for distances up to 
4,000 feet now available on 
some models. 


WANT DETAILS? 


Call or write BayTech at P.O. 
Box 387, Highway 603, Bay 
Saint Louis, Mississippi 39520, 
USA. Telex 910-333-1618. 
Phone 601-467-8231 or 


800-523-2702 


Bay TECHNICAL ASSOCIATES, INC. 
E DATA COMMUNICATIONS PRODUCTS 
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Page-Style Reports 
Coilumn-Style Reports 


“Dac-Easy 
Base Lives Up 


“HELP 


Context-Sensitlve Help 


to Its Name, 


Sets New 


Low-Cost 
DBMS 


Standard.” 


PC Magazine 
March 10, 1987 


A Powerful Relational Database That’s Easy To Learn, 
Versatile, Very Affordable, And Much More. 


Dac-Easy Base is indeed both powerful 
and easy to use. It offers a multitude of 
unique features to help you organize, 
locate, and sort all kinds of alphabetic 
and numeric data. Dac-Easy Base 
continues the low price/high 
performance tradition of the Dac-Easy 
Series. With worldwide sales of over 
300,000 systems, Dac-Easy has become 
the new leader in software designed for 
small businesses. 


Flexibie Menu System 
Dac-Easy Base is actually two systems 
in one. If you are a novice you will 
appreciate the special Beginner Menu 
which contains the most commonly 
used features for creating, editing, and 
printing files. The more experienced 
database user will find the Advanced 
Menu allows instant access to each and 
every one of the powerful routines. In 
both menus, you are only a keystroke 
away from the context-sensitive help 
screens. The help screens in Dac-Easy 
Base are so complete you may never 
have to consult the accompanying 200 
page manual. 


Easy File And Report Creatlon 
Design professional-looking data input 
screens without leaving the menu 
structure. There is no need for complex 
programming. Once created, the edit 
screen allows you to input and edit 
your information in a matter of 
minutes. Also attach special notes to 
any of your records with the built-in 
MemoWriter. The MemoWriter is the 
perfect way to attach specific 
information to a single record. 
Custom reports are easy to create 
without using the available 


a POWER 
Relational 
Programmable 


fi — ™ FASY = 
Easy-To-Learn 
Easy-To-Use 


Jf PRICE 
} 


‘$49.95 


programming language. Column or 
page-style reports can be created 
quickly, and viewed on your computer 
screen or printed to paper. As with all 
reports generated by Dac-Easy Base, 
you can select which records will be 
included in your report and how they 
will be sorted. Special headings and 
subtotals can be added to give you the 
exact information you need. 


Great For Advanced Users 
Yes, Dac-Easy Base is easy to use, and 
it is also very powerful. An unlimited 
number of records with up to 60 fields 
per record, ability to access up to three 
files at a time, date arithmetic 
capability, formula fields for 
calculations within files, dynamic 
abbreviations, and keyboard macros 
are just a few 
of the powerful 
features 
available at 
your fingertips. 
Dac-Easy Base 
can read and 
convert dBASE 
ll files and can 
run DBASE Il 


programs. 


30 Day Money-Back Guarantee 
Dac offers a 30 day uncondilional guaraniee on all 
Products boughl directly from Dac Software (jess 
shipping charges). There is a $10.00 restocking fee 
if the disk envelope is opened. 
Minimum Hardware Requirements: 
(BM or other compatibles, 256K memory, MS-DOS or PC- 
DOS 2.0 or later, two DSDD drives, color or monochrome 
monitor 
IBM and PC-DOS are registered trademarks of International 
Business Machines. MS-DOS is a trademark of MicrosSoft 
Corp, dBASE IL is a trademark of Ashton: Tate, Inc. 
Dac-Easy and Dac-Easy Base are trademarks of 
Dac Software, Inc 


CIRCLE 151 ON READER SERVICE CARD 








“Dac-Easy Base is simiiar to dBASE If in 

appearance, yet it improves upon it in ease of 

use, system iimits, on-iine and contextuai 

help, numeric accuracy to 15 digits, security 

by password, storage of more and iarger | 

memory variabies, and on-screen report | 

layouts. The program can interface with | 
ASE ff files and emuiate its dot prompt, 

though Dac-Easy’s menus are the better - 

m 





Everyone wilii be pieasantly shocked by its 
$49.95 price.” " ” mi 


| 
PC Magazine | 
March 10, 1987 | 

| 


To Order 
Call Toll Free | 
1-800-992-7779 | 


(In Texas Call 1-214-458-0038) 







Mail to: & dac software, Inc. 
4801 Spring Valley Rd., Bldg. 110-B 
Dallas, TX 75244 (Ph. 214-458-0038) 


Yes, please rush me copies of 
Dac-Easy Base loday. [ have enclosed $49.95 
(Texas residents add 74496 sales lax) for each 
copy + §7.50 for shipping. 
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Company 

Address 

City 

State ___-__ Zip 
Phone 

Compuler Brand 


* * * x Melhod of Paymenl x « * * 
Check () Money Order 
J VISA (1) AMEX (] MC 


Accounl # 
Expires 
Signature 
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Get anew handle 
_ on your 
business with SBI 





Now you can handle up to 254 users, all 
working in the same data files, with the SBT MultiNet 
Database Accounting Library. The accounting soft- 
ware written in dBASE III PLUS? 

So whether your business is large or small, 
you can grow to the limits of the most advanced 
PC networks available. 

When you want that special report, or your 
business needs something we didn’t think of, you can 
quickly and easily modify our programs to meet 
your needs exactly (because our dBASE source code 
is included). 

———— And if you don’t have time 
to make the changes yourself, 
there’s a nearby consultant who 
can make them for you. 

So if your company has 
two users or two hundred and 
fifty, you can add customers, 
update records, and have as 
many people enter orders as it 
takes to keep your business growing. 

Isn't it nice to know there's software you 
can’t outgrow? The SBT MultiNet Database 
Accounting Library. 









Now you can get a new handle on your business. 
Call today for our demo disk, brochure and for 
the name of the SBT consultant in your area. 
(415) 331-9900. 


THE SBT DATABASE ACCOUNTING LIBRARY. 
dProfessional Time & Billing $395 
dOrders Sales Order Processing $295 
dinvoice Billing/Inventory Control $295 
dStatements Accounts Receivable $100 
dPurchase Purchase Order $295 
dPayables Accounts Payable $395 
Payroil/Labor $395 
General Ledger/Finance $395 
Asset/Depreciation 
Project/Job Accounting 
Tenant/Unit Management 
Menu/Backup 


dPayroll 
dLedger 
dAssets 
dProject 
dProperty 
dMenu/Backup 
MuiltiNet versions $200 additional per module 


Three Harbor Drive 
Sausalito, CA 94965 
(415) 331-9900 


SBT 





Macintosh, Atari and compiled versions are available. Names indicated by ® or Tm are tradenames or trademarks 
of their respective manufacturers. © 1987, SBT Corporation. 
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VtEWPOINTS 


@ LETTERS 


learning. In fact, | just learned that an AT 
is a souped-up version of a PC! (Yes, some 
of us are that ignorant of computers.) 

1 particularly enjoy reading the View- 
points section of the magazinc. The con- 
tributors write in a very enjoyable style 
that’s down-to-earth and often humorous. 
For example, in Peter Norton's column 
(PC Magazine, Volume 5 Number 17), he 
mentions that we can expect to see some 
“‘advanced operating systems™’ and con- 
cludes by saying; ‘*But, the most impor- 
tant thing is (drumroll) it doesn't matter 
(cymbal craslt).’’ Wonderful! 

It is so good to see that in a generally se- 
rious and stuffy business world like ours, 
some people enjoy chuckling and helping 
others do the same. 

Therese Sachnik 
Gainesville, Georgia 


THE BEST AND THE WORST 
Regarding your selection of the PC’s Lim- 
ited 286/16 as one of the best of 1986, | 
suggest that you move it to the list of **The 
Best Vaporware of 1986"" (“The Best of 
1986 (And Some of the Worst),’’ PC 
Magazine, Volume 6 Number 1). While 
your staff may have had ample opportunity 
to test this **extraordinary’’ machine cour- 
tesy of the manufacturer, you should know 
that PC’s Limited has chosen not to make 
the 286/16 available to the paying public 
for the foreseeable future. Aftcr several 
calls to the company, | found out that the 
286/16 would not be released until the 
stock of 286/12s was depleted! 

Even if you get your machines for free, 
somebody at your magazine should have 
noticed that PC’s Limited never mentions 
the 286/16 in its advertisements. When 
your staff gcnerates this much intcrest in a 
product, you owe it to your readers to 
make sure the product is available. 

James W. Hughes 
Albany, New York 


According to Michael Dell, president of 
PC’s Limited, *'Productiou (of the 
286/16s) is behind schedule.'—Ed. 


In the sidebar ‘‘Manufacturers’ 1986 Ef- 
forts: Cheers and Hisses"’ (*"The Best of 
1986 (And Some of the Worst)’’), you 
mentioned that Symantec issued free up- 


' dates of Q&A to everyone who purchased 


PC MAGAZINE # APRILtI4, 1987 
21 








the first version (Version 1.0). This is not 
true! 1 got hooked for $50 for my Version 
2.0, and this after having helped Symantec 
identify a serious bug in Version | .0. 
Robert W. Houskamp 
Grand Rapids, Michigan 


You are correct; Svmautec did charge reg- 
istered users of Version | 0 a $50 fee to up- 
grade to Version 2.0. However, the first 
upgrade to Q& A—Versiou 1.1—was sent 
to users free of charge. As we reported in 
the sidebar, this upgrade included a spell- 
ing checker aud better printer support. If 
you are a registered user, vou should have 
received this free upgrade long before Ver- 
siou 2.0 ever hit the shelves —Ed. 





CORRECTIONS/AMPLIFICATIONS 


For information on Datacopy’s OCR and 
OCR Plus (First Looks, page 52, PC Mag- 
azine, Volume 6 Number 1), the correct 
phone number is (415) 965-7900. 


In addition to the Hewlett-Packard Laser- 
jet, The Laser Connection’s PS Jet will 
also upgrade the QMS Kiss, Big Kiss, and 
NCR 6416(°’The Best of 1986 (And Some 
of the Worst),”” PC Magaziue, Volume 6 
Number 1). The only requirement is a 
Canon CX engine with an intemal power 
supply. 


The Video-7 VEGA Deluxe board no 
longer comes with a copy of Microsoft 
Windows as reported in **Stretching the 
Standard: Seven New EGA Boards" (PC 
Magazine, Volume 6 Number 1). 


HOW TO WRITE TO PC MAGAZINE 
Do you have a comment, compliment, or 
criticism about something you've read in 
PC Magazine? A question you'd like to 
open up to other readers? Then send your 
opinion on paper or disk to Letters to PC 
Magazine, One Park Avenue, New York, 
NY 10016, or send your opinion through 
MCI Mail to PCMAGAZINE at address 
157-9301. We're sorry we're not able to 
answer Ictters personally. 

All letters become the property of PC 
Magazine and are subject to editing. We 
cannot publish letters that do not include a 
name, address, and phone number for ver- 


ification. ae! 


1 $3350 om 
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NEW RELEASES/UPDATES 


(2° WORO 1a,.b—(2 disks) PC Write 2 7. a powerful 





MicroCom Systems 


OUTSTANDING 


SOFTWARE 


For IBM PC's and Compatibles 





$300 sz 
DISK 
FOR TEN OR MORE 

81 OFF 5 OMEAS GR MORE WITH Ths COUPON 

BUSINESS 1—E2-Forms business lorm genera: 
tion, completion and printing program 

> CAO 1—Altamura, a 4 color object oriented draw- 
ing program Color required 

: COMM 4a,b,¢,d,e—(5 disks) Latest RBBS 
Builetin Board System 14 10 
OATABASE 1a,b—(2 disks) File Express menu 
driven general purpose database mngr 
EDUCATION 1—Interactive OOS tutorial tor new 
PC users Makes learning DOS painless 
GAMES 1—3-0 PacMan, Kong, SpaceWar. 
danitJoe, and more Color required 
GAMES 2—Oubert. Pango. Centipede Monopoly, 
Zoarre_ and more Color required 
GAMES 3—Blackjack (you set rules), Arm Char 
OB and Empire (War Game) 
GAMES 4—Castle, StarTrek, and the original 
Colossal Caves Adventure 
GAMES S—The Hack adventure game from the 
universities Like ie only more complex 
GAMES 6—Pinball, Othello, Oragons. Sopwith 
(fly one), and more Color required 
INFO 1a,b—(2 disks) Cooking recipes database 
with keyword/ngredient retrieval 
LANGUAGE S—Turbo Pascal interactive debug: 
ger. pop-up help tormatters. et cetera 
LANGUAGE 7—Complete Pascal inter- 
preter/compiler Great for learning Pascal! 
ORGANIZER 1—DeskMate. a Sidekick clone an 
the Judy calendar program 
PINUP 2—Provocative high res digitized 
graphics pinups Graphics required 
PRINTER 1—Font and sideways utilities 
spoolers. banner makers, and more 
UTILITIES 1—A collection of invaluable general 
purpose DOS utilities A must! 
UTILITIES 2—More invaluable OOS uthtes Too 
many to list here! 
UTILITIES 3—A comprehensive set of debug- 
ging and diagnostic utilities 


PC-4.14 87 2 


CAO 2a,b—(2 disks) An advanced 20/30 drat: 
ing prog 640k and color required 
COMM 1a,b—(2 disks) Version 2 4 of the ever- 
popular Omodem comm program 
COMM 2a,b—(2 disks) Procomm 2 42 an ex: 
cellent modem program with terminal emulation 
EQUCATION 2—Learn the Presidents. States 
(and capitals) and more Color required 
EDUCATION S—Learn Ongami the Japanese art 
of paper tolding Color required 
FINANCES 3a,b—~(2 disks) Express Calc 3 12. a 
Powerful spreadsheet program 
GAMES 8—Stnker helicopter attack, and Risk 
world domination Color required 
GAMES 9—EGARisk, the game of world domina- 
tion in very high resolution EGA required 
GAMES 10—Solitaire. Teed-Off golting, and Satl- 
tng in the Bermuda triangle Color required 
GAMES 12—MyChess (9 levels). Backgammon, 
and Wheel of Fortune Color not required 
' GRAPHICS. 1—Record and play back screen 
panes: Excellent for demo. etc Color required 
INFO 2a,b—(2 disks) Zip-Phone, national 
areacode/ prefix to zip-code cross reference 
LANGUAGE 3a,b—(2 disks) The A86 2 18 macro 
assembler and debugger 
SHELL 4—Automenu menu tacility. and HDM II 
4 04 hard disk menus 
UTILITIES 5—Utilitses for formatting. parking. 
and optimizing hard disk drives 
UTILITIES 6— Advanced utilities including Opath, 
Esc. Hotdos. Resident program utilities 
UTILITIES 7 —More Advanced utilities including 
MasterKey (undeletes files trom hard disks} 


word processing system, w/spell checker 
Catalog available, add $2. 3.5" format add $1/disk. 
Costiof heme” 
a = — 
Stup/Handing ____ Domestic $1,/Foreign $5. 


Total Enclosed 
— MicroCom Systems Pry 
a (415) 325-6500 E 
P.O. Box 51657, Palo Alto, CA 94303 
ee 
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10 BIG REASONS IT’S TIME YOU 


CHANGED YOUR EDITOR TO BRIEF 





FUNDAMENTAL TRUTH. If you are 

aprogrammer, you use your editor more 

than any other tcol If 11 isn't the best, 
the fastest, the most versatile, the most produc- 
five. well, then neither are you! 


OUR ENTHUSIASM. While we do 

not publish BRIEF we wish we did We 

sell so many BRIEPs that we've been 
advertising it non-stop since it was introduced 
two years ago. We're not alone in our enthu- 
svasm. There is no end of accolades from other 
admurers 


BRIEF Encounters 


‘The word 1s getting around that BRIEF is 
sumply the best text editor you can buy” 
John Dvorak in Infoworld 


“In the last hive years, only a handful of 
applications have altered the way we use 
microcomputers The winners’ impact is 
astounding BRIEF 1s a ‘winner’ that will most 
defintely change the way we develop applica- 
ton software Data Based Advisor 


“Overall, BRIEF is an excellent and efficyent 


editor with Capabulties that are truly useful if 
you're a serious programmer or developer of 
commercial applications, the BRIEF/dBRIEF 
package is one of the best investments you 
can make ” PC Magazine, 7/86 


“Every time I've mentioned text editors I've 
got a raft of mail urging me to try Bnef Now 
that I've tried it ]see why thas wndowa— 
boy, does it ever have windows! it will do just 
about anything you want it to look no 
further recommended ' Jerry Pournelle. 
Byte 12/86 

Best editor of 10 compared 
Dr Dobb's Software Tools 





‘WINDOWS ON THE WORLD. Why 

the excitement? First, BRIEF's architec- 

ture Any number of files of virtually 
any length can be open (Start bnef wth "*.%*° 
to prove it }Open as many tiled windows as fit 
the screen—over/under and sde-by-side—to 
work on any of your files Open, close, and 
resize windows as you go In each window, full 
screen or tiny, all editing techniques are at 
hand—high-speed cursoring, paging up and 
down, honzontal scrolling, optional word wrap 
Load the same file n any number of windows 
to view different areas simultaneously A 
change in one changes all. Cut and paste text 
blocks between windows and files, or into buf- 
fers for later recall. All files stay um memory, so 
you can always go back to snip some more 


UNDO. NOT UN-DELETE. Don't 

confuse the two. BRIEF doesn't just 

keep snapshots of recent deletons 
should you want to pick them up from the cut- 
ting reom flcor It can ree! the whole film back- 
ward undoing any command that affected the 
cursor or the text. Watch it undo a global re- 
place, for example Uncanny. It can back up 
300 umes, all the way to the beginning of 
a session 'Workshke adream”, said 
The C journal 


WHOLLY 

MACROS. Much 

of BRIEF was 
written in its own macro 
language It is that powerful! 
The language and its compiler 








s 


Se ig 


come with every copy, as do many standard 
macros, with source code for learning by 
example It is a complete language with 
condihonals, Icops, recursion, global and local 
variables, even data types It can control files, 
windows, and the keyboard It has structure, 
32-character variable names, and—not at all 
hike 1-2-3*'s cuneiform—is entirely readable, 
hke a hybnd of LISP and C. With it you can 
develop a library of routines to power BRIEF 
your way. 


SHELL GAMES. Leave BRIEF, run 

your compiler, print out the error mes- 

sages, load up BRIEF again? No way! 
Run your compiler from inside BRIEF* It will 
point to each error line m your source pro- 
gram, still loaded in memory, for ummediate 
editing You don't have to leave BRIEF to use 
DOS either BRIEF disappears from the screen 
to get out of your way, but say bye to DOS and 
BRIEF pops back to the screen, as do all the 
files you were working on. 


KEY WHIZ. You can reassign BRIEF's 

command keyhits to whatever keys 

you're used to, even your old editor's, 
so you don't have to send your fingers back to 
school, Macro execution can be assigned to 
smngle keys Or you can tell BRIEF to listen 
while you tap out a complex routine It will 
save and playback faithfully, a shortcut macro 
without a single line of coding 


MULTI-LINGUAL. BRIEF's macro 

language is perfect for writing format- 

ters for your language which indent, 
match up parentheses and brackets, and set 
up statement templates for fillin BRIEF comes 
with C language support already built in. 
Others have written macros to format Pascal, 
BASIC, LISP, Prolog, FORTRAN 


QUICKER PICKER-UPPER. Look- 

ing for something? BRIEF has full UNIX®- 

hke expression search tcols to forage 
and find and fix any file in memory Literal str- 
ings with wildcards and ''?” character mask- 
ing, sure But also indifference to case or inter- 
vening characters, [ae1ou] to match all vowels, 
or [~ aeiou] to match anything but vowels, 
{a-f.l-m) to match character ranges, beginning 
or end of line searches, even multiple choice 
pattern matching and replacement. 


REASONS ll THROUGH 20: 

11. BRIEF comes with a color option 

You can select your own color 
scheme anytime 12, It supports EGA’s 43-lne 


* Brief needs 192k 
ce 


normally, 
320k for compile 
feature 

* Product must be 
retumed in 
resalable condition 





dBRIEF. 

The Power 
Environment for 
dBASE Programming 


Many worthy ublity products supply needs that 
dBASE*’s programming language doesn t— 
dUTILTM, dFLOWTM and a host of others 
Trouble 1s, you have to use them separately, 
then combine ther output into your dBASE 
program files 

No longer dBRIEFTM, wmten in BRIEF’s macro 
language, grabs hold of BRIEF and turns it nto 
acomplete dBASE [ll and Ill Plus programming 
domain Using BRIEF’a underlying shell capa- 
biltes and its own interfaces, dBRIEF can run 
external utility libraries, plus dBASE itself, and 
link to the CupperTM, Foxbase+TM and 
Quicksilver compilers, all wnh dBRIEF stl 
loaded and running the show It can do what 
BRIEF already does plus 


*® Convert a screen layout nto dBASE code for 
interachve data entry 
« Display dBASE file structures in windows, 


a great convenience alongside your program 
files 


© Expand keystrokes into full dBASE 
statements 


© Indent automatically for clegic display 

* Create databases, index filea, invoke Ashton- 
Tate’s GFORMATT™ and dCONVERT™, 
draw hnes and boxes 

“Simply marvelous programming environment 

for writing and editing dBASE programs", 

PC Magazine, 7/86 Source code included! 


Requires BRIEF | 32 or later and 364k, 512k to 
run dBASE within dBRIEF, 640k and harddisk 
recommended 


mode and can display up to 128 hnes long. 

13. Full 8-bit ASCII display, the whole charac- 
ter set can show on screen. 14. Full path sup- 
port 15. Command Ime start-up flags to modify 
BRIEF's behavior, change a path name, or run 
a macro: for example ‘‘wp"' which tums it into 
a word processor with wraparound and margin 
setting. 16. Automatic file save during idle 
moments 17. Compatibility with most stay- 
resident programs (like Sidekick™), mult- 
taskers (ike Microsoft Windows™), and net- 
works. 18. A bulletin board with public domain 
macros contnibuted by a mushrooming cult of 
macromancers 19. No copy protection. 

20. Context sensitive help, and phone support 
from the publisher. 


Now if that isn't every last reason why you 
should switch to BRIEF, here is the clincher 
You can try out BRIEF for 30 days with no nsk 
at all! We offer a no-questions-asked money- 
back guarantee.* Enough reading It's ime for 
dialing 





You're sold! Call us at... 


fe “= 800 PC-BRAND 


List Prices: BRIEF: $195. BRIEF: $95 
BRIEF/dBRIEF Combination: $275. 


PC BRAND Prices: CALL 


PC BRAND: CAREFULLY CHOSEN 


PROGRAMMER TOOLS 


WINDOWS for C/WINDOWS for DATA 
Microsoft Windows™ and TopView™ Compatible 





INTERACTIVE-C 


All-in-One Interpreter, 
Editor, Debugger 

nteractive CTM shows how far C inter 

preters have come More than an 
interpreter Interactive-C is a fully 
integrated development environment a 
complete K&R merpreter bound tightly 
to its own editor and ‘the best debug 
ging faciltties of any interpreter says 
Computer Language 2/BT 

Slice through programmung projects 
like a hot knife through butter Debug 
ging tools include breakpoints. watch 
values stepping options and interactive 
viewng and modification of vanables 
An Interactive-C exclusive lets you inter 
Tuptto edit and "continue from where 
you left off Elumunates plodding replays 
of already debugged code 

Run Interactive-C using adjustable 
edit command and status windows 
Toggle a second screen showing only 
your program s Output —never any 
crowded intermuing Or use twin 
CRTs Load object code of your com- 
piled functions or commercial libranes 
Interactive-C has immediate mode, 
syntax checking both as you type and 
Tun, and cursor positioning that points 
Precisely at an error 

Pius you can port programs from Inter 
active-C to major compilers with no modi- 
ficathons—it's 100% compatible Ask for 
E0590. List $249 PC Brand $219 


HALO GRAPHICS 
SYSTEM Mult-Board 
Graphics Library 

The prermer graplucs library that got the 
ball rolling for PC-based graphics and has 
grown so omnipotent that it supports over 
25 araphics boards — including IBM's 
EGA and Nr 9 Revolution's hrres senes — 
and has a mulutude of mouse and pnnter 
dinvers. All that ineach box Separate C 
versions for Latnce, M’sof, Aztez, C186 
What does Mult-Halo do? A down to the 
last puxe] graphics hbrary plus functions to 
reset dnvers so distnibuted can 
Tun on anything Wonderful value for single 
hoense. Costly royalties though for 
redistnibution Specify $0315 & Language 
last $300, We 219. With Dr Halo If, a free- 
stanchng “paint’ Last 440, Us *299. 





indows for C™1s a library of over 80 
functions to add the pwazz and prac- 

ueality of window partitorung to your 
application Unimited windows, each 
defined in a C structure for easy reference 
throughout your program, can be made 
erther to pop up or permanently overwnte 
Fuse Ute onh cit he, al ea 
highght hsts with arrow will re 
and scroll ASCII files vertically and 
honzontally in windows, and even wmite to 
memory-loaded files off the screen 

Logical treatment of video altnbutes 
permuts unchanged programs  nunon 
olor or monochrome. Colors of windows 
are set individually 

All functions are in separate modules, 
only those used are linked Only buffers 
holding on-screen or temporanly 
obscured windows occupy RAM, others 
released dynamically Best overall rating 
and fastest display in Bul Hunt's 7/88 Tech 
Journal renew of five windowing products. 

‘Windows for Data compnises all of 
Windows for C but takes in data through 
the windows as well At the high level a 
single function lets you specily prompt 
stning, field length data type. screen 
location, prcture target vanable. then sets 
lesser functions scurrying to get and 
process a user's input There are uulties to 
get system date and ume. mess with 
stnngs, create your own masks for fields. 

Field options can require entry, prevent 
entry, permit insert or overtype. beeping 
on invalid or overflow keystrokes and 
attachment of held-specific help messages 


and functions you want called to display 
messages or validate entnes. And you 
decide which keys will clear a field, jump 
to the next oF pnor, quit, etc. 

diverse enough that a set of “fields” can be 
made to behave like a Lotus™ menu 
Specify Compiler List PC Brand 
TOI0O Windows forC 195 = #49 
‘TOISO Windows for Data "295 8259 


MICROSOFT C 4.0 






Tor L through N 
breakin: 


A Great C Battle Rages and You're Winning , 


sthe dreadnaughts pound each 

other with ever heavier ordnance, 
today s programmers reap the spoils of this 
war Bundling a source debugger and a 
“make’, and sporting a “huge” memory 
mode! permutung single data obyects 
larger than 64k, the Microsoft C compuer 
has jumped a full version number to 40 
But what's really impressive are the bench- 
marks reported in Dr Dobb's (8/86) 
encyclopaedic survey of 17 C compilers. 
Microsoft's and IBM's C (toensed from 
Microsoft) run away with the contest 
winning 1] of 27 benchmarks. 

The CodeView™ debugger free fora 
limited ume. uses windows to show every: 
thing on one screen source alongade 
disassembled object, vanables, stack and 
Teasters Drop down windows—use a mouse 
uf you like—obmiate learning of commands. 
“A source-level debugger that puts the rest 
10 shame” (Dobb's), 


Microsoft C now has five memory models 
for code and data, plus non-hbrary support 
for another thirteen, and boasts allernate 
math packages for speed versus accuracy, 
with or without 8087/80287 chips. 

Both hnker and brary manager are part 
of the package, as is the "make’, a UNIX™ 
name for a smart batch program which 
knows to expend murumum effort to rebuild 
any size of project by compiling and 
assembling only elements affected by new 
or changed modules. 

Itis reportedly used by Lotus, Ashton- 
Tate and, fitungly, Microsoft itself to raires 
Windows Dobb's calls it “the best MS- 

C development environment value today 
[for] virtually any kind of program 
concertvable’ 320k suggested 

Ask for list PC Brand 
G0500 5450 © $295 





C-TREE & R-TREE B-tree File Manager Now Has Report Generator 


¢-tree: The only mayor b+ree file man- 
ager that comes with builtin network 
Support rather than a costly separate 
version, C-treeTM 1s sturdy code that 
has weathered many seasons of pro- 
longed and widespread use It comes 
in C source so you can modify it to fita 
special case permits any number of 
keys for a data fle—alpha, numenc, 
even floating point, handles fles with 
vaned record lengths, and muluple 
keys in one index file In short, you get 
the works~ and there are no royalnes 





GBC Lattice Library Maintains dBASE 
Compatible Files With the Power and Speed of C 


BC™ hnks C to dBASE. It creates and 
maintains files and theu indexes which 
exactly repheate dBASE file design So 
dBASE can read and update them And 
the reverse. GBC can use any files created 
by dBASE Now C and dBASE can operate 
on the same data bases interchangeably 
That opens up the widespread culture of 
BASE installations to exploration by C 
programmers. Tap that market, avoid the 
resident dBASE language, and gain the 
advantages of C with this single product 
ABC's functionsparallel all dBASE’s file 
commands, many decomposed 
to give closer control Each backed by 
demo source files on disk 


Use dBC for custom work for chents, or 
on its own. I's a complete ISAM file 
manager for C whether or not dBASE will 
be used in tandem, supports all four 
memory models, and can have sixteen 
index and data files open Big discount to 


buyers of both dBASE Il and ill versions. 
Specify Latuce. Microsoft 3 x, or DeSmet 
Versions: list’ PC Brand 
LOOK For dBASE Ii "75005195 
LCCTI With Source 500 #390 
LOM For dBASE Ill sso 9195 
LCI With Source $500 | 8390 







Caree's design splits nodes to allow 
any number of users to access an index 
fle sumultaneously even when updates 
are in progress So multi-user config- 
urations and adaptation to networks are 
possible Record-locking routines are 
Provided for DOS 3x, UNIX. XENIX 

Cree can travel Tests in many envt- 
Tonments prove that C-tree gives your 
application a ticket to anywhere 


rree: thousands of ctree users (and 
you) now have a suddenly expanded 
abusty to produce ad hoc reports from 
files maintained by c-tree (v 4 IE or 
later), side-stepping the elaborate C 
coding usually entaled 

Once you link a description of the 
field charactenstcs of tbe data files to 


the r4ree library. you are free to use an 
ordinary text editor to write any num- 
ber of report scripts with no furlher C 
coding Reports can access data in 
several files, select to match complex 
searches. join the findings into new logy 
cal tecords sort them calculate new 
fields and columns, tabulate by any 
number of control breaks Your script 
fues show visual representations of 
Teport unages—not Just rows and col- 
umns but customuzed layouts 

TtreeTM comes in source code and 1s 
designed for the same ponability c-tree 
brings you Fits any compiler 


PC Brand 
etree FO660 $395 $329 
ttree FO665 $295 $245 
Combined F0664 $650 $341 





PANEL Feature-Laden Screen Design Tool 


Titing your own screenware can 
blow completion dates and prolits 
Panel™ works with you interacitvely to 
set up foolprool screen displays and 
data entry lorms rapidly Output is C 
source code 
Not just single plane layer your screen 
destgns with up to ten overlapping 
images Background pop-up lists, help 
boxes, and alternate input frelds 
Panel builds in a user interface for 
keystroke move ment within and between 
fields, supplies validation routines for 


checking user fteld entries Diverse at- 
tributes may be selected for any field — 
size, data type, color, conversion of input 
to upper case, clearance of existing data 
when new entry ts started, masks for 
standard lormats (eg, dates), phrases 
which fill in when therr hrrst letter is 
typed, multtple-chotce lists from which 
to choose by cursomng a highlighted bar 
Fields may be mult-lined and scrolled tf 
larger than the screen space allotted 
them Specify $0400 & Compiler List 
1295 Us 8229 








1967 PC BRAND 


For Orders, Literature, or Catalogs, Call Us at... 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 


PC Brand, 180 Sth Ave., New York, N.Y. 10011-4311 
Telex 667962 (SOFT COMM NYK) 


Prices. arms, and specihcations sulyact to change without notice 


TODAY’s TOP QUALITY AIDS TO 
PROGRAMMING PRODUCTIVITY 


DAN BRICKLIN’S DEMO PROGRAM 





GREENLEAF Bountiful 
FUNCTIONS #arvest 


C source, assembler source, and bmary 
hbranes of 225 functions for many com 
pilers. Emphases ght functional! group- 
ings fo murumuze loading code which your 
application may never use. Manual helps 
select functons, bulletin board, toa. 

Asampling DOS extensions for file and 
directory manipulation, Screen to select 
mode, page, monochrome or color. palette, 
cursor shape, positioning, cleanng and 
scrotling, pixe! get and put; read light pen 
Strings. Center, jushfy, etc.. efficent list 
operations which add. delete, sort stnng 
pointers for top speed Other graphics 
charactar primiuves, keyboard status, func- 
tion key assignment, time/date, read 
registers and memory size peek and 
poke. Mature best-seller Speaty $0770 & 
Comper List 185 Hera 


SUPER SOURCE! 
Aldebaran's Source Print 


S tructure is dandy but, face it, hard to 
find your way around in Source 
Pmt s options can print your programs 
adding page numbers and headings, 
these mysterious line numbers your 
compiler refers to, vertical lines con- 
necting ‘begins” and “ends” and curly 
brace structures however jong or 
nested, indents automatically so you 
needn t bother and throws in a table of 
contents and cross-reference indax for 
good measura! Leaves a truly profes 
szonal audit tral ‘Occasionally a utuity 
comesalongthat makesa programmer's 
life much easier Source Pnnt is such a 
program’ PC Magazine 9/86 Ask for 
HO00S List $75 Ours $60 


and Tree Diagrarmmer 
Pnnts an orgamzation chart of your pro- 
gram s Structure showing the hrerarchy 
of function procedure and subroutine 
calls Shows at a glance what routines 
call each other for clearer debugging 
Easyto-use menu with point-and-shoot 
file selection Ask for 

HOOO7 $55 Ours $45, 


GREENLEAF dello World 
COMMUNICATIONS 


Want your application to communicate 
with other users or remote date bases by 
asynchronous communications built nght 
into your C programs! Evenif youdon't need 
it now, that's a skill to have at the ready! 

120 functions and demo programs in 
both C and assembler source code set up 
separata transmit and receive ring buffers 
for upto 16 simultaneous channels In- 
terrupt driven so you can halt an incoming 
record, display 1t, file it, let the user edit it, 
then continue. Coodbye separate com- 
munications software. 

Supports up to 9600 baud. ASCII or 
binary, any panty or word length, 8250 
UARTs, Xon/Xoff and Xmodam, 
WideTrack receive. Specify $0750 & 
Compiler List 9185, Us 


RUN/C interpreter Links 
Binary Libraries 
un/C ProfessionalTM has a screen 
intarface as simple as PC BASIC 
with full-screen editing and farmbar 
cammands like LOAD, LIST, MERCE 
even TRON and TRACE Just wnte 
and RUN 
Best of aif at dynamically loads poten- 
tally any major commercial function 
hbrary compiled with Lattice’s large 
model (512k recommended and Lance 
€ required for extemal libranes) 
Lots more features system interrupts 
a sheli command to invoke any operat: 
mg sysiem command without exiting, 
builtan debugging aids Ask for 
S0950 List $250 PCB $185. 














Storyboard Your Program 


he Legandary One has created 

Metaphor Two when the rest of us are 
still on Zero Dan's first was tha orginal 
electroruc spreadsheet (VisiCalc™) This 
one 1s for programmers. 

Words dont express program ideas 
because programs are screens! Dan's 
Demo creates shde shows Create a 
screen — a sna! of your planned pro- 
duct as it runs. Anything goes words, 
borders, box rules, inverse and underlining 
of monochrome. fore- and background color 
Copy this “slide ‘to an ampty screen 
Change ita little, to show the next instant of 
Tumime Do it again Presto, a whole side 
show of your program in action 

All 250 characters and attributes are 
available from scrollabie ists which popto 
the screen All commands are layered in 
Lotusstyla pop-up menus Frequent 


80x25 charactar mode, not bit-mapped 

Screen areas can be blocked for cut and 
paste or filled with color or characters, 
even blink Shdes can overlay on others, 
can be shuffled, deleted Slides can pro- 
ceed al time intervals or branch anywhere 
inthe siida sequence depending on user 
keyhits. 


Invaluable to prototype the program you 
are about to wmite, to position the labels, 
choose the color decor, smoothe out the 
keystroke interface Or load the “capture 
utlity and snapshot the screens of any run- 
tung program for an instant slide show 

Each copy entitles you to redistribute fifty 
of the shde projector program that runs 
demos, Plain manual, no binder keeps 
price of big product smal} “Might 
become the essential tool in —_ user inter- 
face prototyping: Tech Journal Ask for 





BASTOC_ ones! 
Translates BASIC Into C 


or a trifling pnee, BASTOC™ moves 

truckloads OrBAS BASIC code over to C 
Its a translator which takes in Microsoft 
Extended BASIC and emuts pure K&R C 
for Lattice 30 It wall optionally convert 
your program into a single monolithic C 
function or decompose il into separate 
functions, one for aach GOSUB label 

Version 2's opimization dramabeally 

Teduces execution time. Converts to ir 
tegers those vanables in BASIC programs 
wich do not need floating point Where 
BASIC uses full assignment statements to 
increment counters, BASTOC converts to 
Cs compact form Strings dynamically 
allocated ndding your application of BASIC's 
catatonic halts for garbage collection 
Creates structure of even convoluted 
BASIC code Huge worksaver 
i 





choices mapped to function keys as well 

































































NO100 List $75 US $69 


Shopping List for the Power Workbench 





ASSEMBSLERS & DEBUGGERS LIST US Windows for Dala inciudas Windows forc . 295 259 
Advanced Trace-86 Morgan, ASM intarpreter . 175 119 ZVlew Data Management Consultanfa...... 245 ed 
Codesmith-86 Dubugger by Visual Aga........ 145 99 GRAPHICS 
C Sprite Detogge ee 175 133 Esgantiel Grephics ty Essanriai no royalties 250 210 
Microsoft Mace Assonnbler win Unites 150 109 GSS Brephics Developmen TOO aie; bea 
PASM86 by Phoenix, Macro Assambiar ....... 195 125 Q&S Matafila inta le 295 235 
Peri Data Basa Decisions . 295 235 GSsploitingSystan 495. 378 
Periscope ll Data Basa Decisions .... 129 99 Halo by Madia Cybernatics: 300 218 
Periscope Il-X software only > GUISE: See pengailce sae. i 
Ptix86 Plus preeane “uct +++ 385 235 Hato for Microsott includes all fonts... 1. 595 434 

LAN COMMUNICATIONS 
Ald Seon Solana 2 ice Asynch Manager by Biaisa, torCorPascal .... 175 117 
Biriava intartace . 99 85 Greenleal Communications by Greeniaaf ..... 185 139 
Run-Tima Module 250 225 PTal by Phoenix, Binary Fila Communicator... 195 115 
Microsoft BASIC Pohl? for XENIX - ae 350 295 UTILITY LISRARIES 
Microsoft QuickBASI Compiler full BASICA ae 99 79 BlalsaCToolsPlus.. . .. sous veces 975° 497 
Professional BASIC by Morgan ++ (99 68) BlaiseCToola.... 1. ee 125 94 
True BASIC Trua BASIC inc... . 1580 99 = BlaiseCToois2. 100 67 
Run Tima Modula ....... 150 89 CFood Smorgaabord by Lattice...... ...... 150 109 
Cc CGMPILERS C Utility Library by Essential, 300 functions.... 185 139 
Cas Compiter Computar Innovations ......... 305 229 Greenlaaf Functions by Greeniaa/ Software ... 185 130 
LatticaC pile trom Lattice ... 500 299 © PtorCe by Phoenix, vast library - +. 395 235 
Let's C Compiler by Mark Willams . 75 55 Software Horizons Packages................ Var Call 
with CSD Source Laval Deb : 125 90 TopVlew Tool Basket dy Lattice, source avail... 250 199 
MWC-86: Mark Willlams C Development 495 369 DEVELQPMENT TOOLS 
Microsoft C Compiler 40 .. Be 450 295 Cade Sitter by David Smith Software, Profiler 119 89 
Cc INTERPRETERS C-Worthy by Custom Dasign Software ........ 295 269 
C-Terp by Gimpel Software . 300 249 «=C-Worthy for Network Menus, haip, eres 495 449 
Instant C dy Rational Systams . 500 295 DanBricklin's Demo am Prototyper 75 68 
Intaractive-C by IMPACC with dabugging . 249 219 LMK trom Lattice dy Laftica, "make" lika UNIX. 195 149 
RUNIC Prolaasional trom Liteboat .... .. 250 185 Microsoit Window lopment Toolkit....... 500 365 
RUNIC without Loadabla Libranas ...  ..... 120 109 PC-Lint by Gimpe! Software, altar UNIX's "lint". 139 125 
TEXT EDITGRS PFinish by Phoenm, EXE performance analyzer. 395 235 
Brial from Solution Systems ..... ......- " 195 Cat Btlnk86 Plus Utiizes mamo: for overlays R 
Edix by Emerging Tach...Multi-screen . Tee pale Aaa EA el 
lion by Lugaru Software, like EMACS . OS MT pre pee oe pre nies 
FiesTime by Spruce Technology, C syntax ..... 295 229 jantasy Pac six Phoenix products. 
Kedit by Mansfiaid, similar to Xedit .. ... . 128 99 GQTHER TOOLS 
LSE, the Lattlee Screen Editor Multi Window 125 100 BASTOC by JMi, convart BASIC 10C ........ 495 399 
Pmata by Phoenix, with Macros ............. 195 115 BASIC-C BASIC's tunctionsaddad oC ....... 175 139 
Taxt Management Utilities Grep, pple cites atc. 120 100 Tha HAMMER by O£SSystams.... ........ 195 139 
Vedit ey Compuview. . : 150 99 Option by Softcraft, Birrave RaportGen. 145 128 
Vedit Plus by Compuview as 185 129 jave by eSortctat Query Utility for Btrrave ... 245 220 
Btrieve by Sottcraft, no royaitias . . 250 195 FORTRAN Sorel & UTILITIES 
Btrieve Network by ‘Sottoratt Suni 595 465 ACS Time Series by Alpha Computer Service... 495 405 
C:Tree by FairCom - no royailtias, source 395 329 © Forilb- Plua by Alpha Computer Service ...... 70 45 
R-Tree by FairCom-Report Generator . 295 245 Microsoft FORTRAN Links wile Microsoft © 450 281 
C-Tree & R-Trea Combo by FairCom ... 650 541 Microsoit FORTRAN for XENI. 695 546 
d8C. from Lattice. .mamtamns DBASE files . 250 195 RM/FORTRAN by Ayan Merertend 595 Call 
WithisoUrcas Peo crc nse ne monty 500 390 scenic uneolne recieas by. Al 25 239 
SBC ill Plus. su; s multiuser DBASE 750 595 ja Statistician by Alpha Computar 238 
with sourca wk a (bankas yor teen Strings & Things by Aipha Computer . eae 70 45 
@bVista singie usar DBMS by Raima one 
dbVista multruser OBMS............. 3 Microsalt COBOL Complies ‘ vrs Ae 700 499 
Opl-Tech Sort Can sort. Biveye /1/as; Microsolt COBOL Compliet for XENIX |... 995 795 
SCREEN GEStON Microsoft COBOL Tools with Source Dabugger . 350 269 
Cursas by Lattice, UNIX screen cesigret sae 125 99 Microsoft COBOL Toola for XENIX . 450 333 
with Source . .» 250 199 Microsoft Pk Ree Lisp . wae. 250 169 
Greeniaal Data Windows. 225 169 Microsoit MuMath inciudas MuSimp . . 300 199 
with source : 395 297 Microsoft Pascal Compiler Links with M'soft ¢ 30 199 
Sourca purchasediafer .... 9... ..... 225 169 Microsoft Pascal ler for XENIX . . 695 546 
On-Line Help trom Opt-Tech Dae 149 105 PDisk Phoenix's new disk manager .. 195 125 
Panal by Roundhill, no royaitias . 295 229 AMICOBOL by Ryan-McFariand ..... 950 Call 
View Manager for © by Bi jaisa .. 275 164 RMICOBOL 8X ANS! 85 COBOL... . 5 1250 Call 
Vitamin C by Creative Programming 225 198 Source Print. source code formatter ......... 75 60 
VC Screen by Creative Programming . a 100 81 Tree Diagrammer .source code diagrammer ... §5 45 
Windows for C Varmont Creative Soltware ... 195 149 HaipiControl by MDS...[23 styla Halp 125 109 


Ask oes FG, pare 































































































PRICED TO SAVE YOU MONEY, ;: 


est 


SHIPPED FAST ANYWHERE. °** ICE 


LATTICE C COMPILER 
Major Upgrades to the Best Selling C Compiler 





PHOENIX POWER 


PFORCE 
Pfunction Pfestival 


The ulumate mtegrated C library offer 
ing everything from low level functions 
for hardware access to complete btree 
database management Along the way 
are fundamentals for string manipula- 
tion time/date calculations field and 
screen editiig but also four styles of 
menus (Lotus included) wincowing 
background tasking DOS mterfaces 
directory management even interrupt 
driven communications 

Beyond tools for application develop 
ment are programmer utuites for disk 
library management archiving and 
compilation Design emphasizes objects 
so characteristics of windows data 
bases records and fields can be estab: 
lished outside functtons 

One large collection in place of bits 
and pieces means one consistent set of 
mstructions everything na single 
index PforCeTM has tutorials exam 
ples quick reference and on lime help 

Everything in source no royalties all 
memory models of Lattice M soft 
Specify 50220 & Compiler 
List $395 PC Brand $235. 


PRE-C 


Pick the Lint 
from Your Program 


Pre-CTM ts hke UNIXs lint It finds 
problems your compier wont Prob 
lems that a debugger will have trouble 
fgunng out Even problems which will 
cause trouble with other compilers 
Compilers work vath one module at 
atime They dont see other modules 
which only meet al link time Pre-C 
lcoks at al] segments of your program 


ZVIEW 
Screen Design Aid 


complete package for screen 
Bisex: design with full windows manage- 
ment as a bonus! Easy creation of 
screens with complex validaton, such 
as range checking or required /option- 
al data Powerful Screen Pant utility 
for creating or editing applications 
screens Bult in secunty levels set at 
run-time, control read or read/wnte 
access by field or screen Automatic 
help screen processing for run-ume 
ai per field or screen Applications 
Tegain contro! during field tabbing, 
allownng run-time on-screen transaction 
Processing or flow control Run-ime 
functions include Screen Read and 
White with automane transparent data 
conversion from screen image to data 
storage, Field Editing. Help Screen 

. even a capability to 
change any field charactenstic at run- 
time, plus Window Push Pop and Scroll 
Versions for Latnce Microsoft and 
Aztec C Automatic free updates to 
registered users No runtime royalues 
list #245 PC Brand %178 





at once and reports inter-module calarn 
mes conflicting data type declarations 
parameter lists in function calls which 
disagree wth the functions themselves 
machne-dependent expressions which 
inhubtt portability obsolete usage ; 
yath suspect conversions vari 
never used functions never called 
Adheres to Unix System Ill standard 
for portability Ask for P0590 
list $295 From Us $288. 


PLINK86 PLUS 


Cached Overlays Maximize 
Memory Use 


Pimk8S™! shoehcrns large programs i: 
to small machines by s#apping program 
segments in from ask Because modules 
share memory a 512k program could 
Tun ina 128 macnine for example 
Phnk86 is smarter than tf 
self in aiarger mache 1 = 
leftover memory whalever program. 
overlays will fit Overlays now svar at 
memory speed not disk speed Can 
automalically restore a displacea over 
lay to which a subsequently called over 
lay must now retum and can assign 
library modules exther to the rcot seg- 
ment or to overlay areas Long indispen 
sable to senous developers Ask {cr 
S0499 List $495 Us $325. 















GSS GRAPHICS SYSTEM 
Leave the Device Driving to GSS 


G SS™ has reconfigured two compo- 

nents of tls comprehensive graphics 
tools to conform with the ANSI Computer 
Graphies Interface (CG) standard 

At the heart of the system is the Develop- 
ment Toolkit which contains all language 
interfaces and device drivers for key 
boards, mice. joysticks tablets. printers 
plotters, cameras. and more Drivers house 
Management of vector graphics (plorers) 
and bitmaps used by raster input devices 
(scanners) to inswate the applicanon pro- 
gram from concern for device idiosyncracy 
No one else has implemented CGI that 
way lt means your programmung remains 
genenc Just switch divers and the same 
program will drive a different device. 

GSS Kernel conforms to level 2b af 
ANSI's Graplucal Kernel System (GKS) and 
contains ail its needed drivers and 
language bindings Kernel has macro level 
tools to draw and color an object store the 
sequenhal instrucuons, and recreate the 
object on its own, as well as segment It. 
transform it etc So powerful a single com- 
man¢ may represent several score lower 
level statements 

Plotung has the equivalent GKS tools for 
graph and chart generation and their cap- 
honing hand it apples and oranges say 
‘ple and it bakes the numbers into a 
digesuble display for screen or ploners. 

Kernel and Plotting have tools to conven. 
images they create to ANS] Computer 
Graphics Metafiles (CGMs) a tokenuzed 
Standard for stonng every form of graphic 
image as data The Metafile Interpreter 


L atuce now embraces key UNIX™ 
enhancements which have entered 
the language since K&R void functions 
Teturmung no value, enumerated data types 
to. assign stepped values to vanables. data 
passing between structures by assignment 

The greatly expanded libranes (325 
functions’) enable the file sharing and 
record locking provisions of DOS 31 pro- 
vide a full complement of transcendental. 
and a host of utes to muuc the UNIX 
and XENIX™ environments. 

Lattice 30 defaulls to the ANSI proposed 
standard when you need stnct adherence, 
but command line options restore lemency 
And rt adopts ANSI checking of external 
function arguments by data type to kall bug 
swarms when modules jom up at link time. 

Lattice now delivers smaller EXE files, 


FOREIGN POLICY. 
We ship Ni trade We n ne 



















reads the contents of a CGM and inter- 
prets nt with full CG] capability for re- 
creation on various devices. 

Quauty software? IBM thinks so They sell 
the GSS senes under thet own lapel 

Unut royalnes and annual fees have been 
instituted for redisinbution Needs 256k 


Ask for list PC Brand 
GS010 CGI Dvipm: Tookks “495 5375 
GS020 Kemel System 9495 375 
S025 Kemel for IBM RT *795 *645 
S030 Plotting System 8495 9 *375 
GS040 Metafile Interpreter 9295 5238 


PRICES Cut! 





boasts very fast link umes and a more effi- 
cent aliasing algonthm. New opuons 
generate code to use 80186 and 80286 
features, 8087 of course sensed and util- 
wed Latuce has enjoyed pre-eminence so 
long that developers have created far 
More snap-on tools for Latuce C than any 
other compiler Wiliam Hunt's PC Tech 
Journal review of 12 compilers awarded 
Latuce the only ‘very good” rating for 
add-on library availability 

Ask for lust PC Brand 
$0100 5500 1299 


BLAISE C tools Plus 


N othing pays you back quicker than 
a function library and Blaise has 
long been known as a great one 
C Tools Plus the top of the line now 
has over 203 functions Mature nght 
predomunantly m C they isolate hard- 
ware dependence come m source and 
hbrary with no royalty The rundown 
Screen Handling ether via BIOS or 
direct to video adapter. supports EGA 
43-me mode and muluple pages twin 
monitors Windows any number stack- 
able wrtable wordwrapable and 
erasable Interrupts well knewn for in- 
terrupt service routines nC, from 
which you can now access DOS func- 
tons Directones Create change, or 
search directories rename files get 
and change they date/tunes Memory 
control DOS memory allocation. load a 
chid process alongside your pro- 
gram even create memory-resident 
programs—and remove them Strings 
wternational money dates and charac- 
ter sets plus superfunctions to perform 
several tasks wath a single call Gen- 
eral BIOS and DOS gales for direct 
access, memory copy speaker control 
ngoes on Our complete Blaise line 





PC Brand 
C Tools Plus $175 $117 
C Tools $128 3&4 
C Teols 2 $100 $ 67 
Asynch Manager $175 $117 
Viea Manager $275 $164 





BTRIEVE 


ASK ABOUT XTRIEVE & ATRIEVE 


Queen B-tree File Manager Abdicates Royalties 


T here's no longer a tthe to incorporate 
Btneve™ in applications, a welcome 
proclamation if royalves would nun your 
Profit margins. Bineve takes complete 
charge of all file creanon, ndexng 
reading wntng insertion deletion, space 
recapture, forward and backward search- 
a ht pulse peed call onan 

t into the ge you use interfaces 
toC, Pascal. BASIC and COBOL. with sam- 
ple programs in all four, come with each 


copy 

Btneve has mainframe specifications Its 
balanced-tree indexung scheme finds any 
key na million in four or less accesses. 
Files may have up to 24 indexes. fixed 
Tecord length te 4090 characters. indexes 
up to 255 characters, files of 4 billion bytes. 


Can even extend a file across two drives — 
even two hard disks! 

Version 4x speeds DOS interaction for 
large muluply- keyed files, enables 
vanable length records of virtually any 
length, verhes accuracy (optionally) with 
read after wnie, useful in gnity en- 
vironments, offers password and data 


encryption 

There's also Xtneve. for Btneve fe mn- 
quiry and data mampulaton and Rtneve 
for report wnung All three in versions for 
any network that supports the MS-DOS 3] 
file shanng function. 
Ask for List PC Brand 
$0650 250 6196 
$0652 Network Version 9595 465 





TERMS AND CONDITIONS OF SALE 


Licensees: Each price ator a hcense lo use aprod- 
uct on a single computer and does not constiule 
its Ownersmp We vall inquire for yOu about site 
hicenses Except as otherwise indicated of where 
“af follows Ihe Product Code products may be 
used to create programa lor distnuhon tee or 
foyally payments or additonal hcenses provided 
Sad programs do not substantially repicate the 
products Ihemseives 

: PC BRANDa standard producia 
are designed to operate wilh the IBM PC XT or AT 
under PC DOS and require no more than 128k of 
RAM unless indicated Non IBM mactunes using 
MS-DOS contact manutacturer about precise di 
ferences £0 we can advise 
Returns: See box page one Detective parts wil be 
replaced Please caii for authanzation to return a 
product lor refund 


: We honor MasierCard Visa Amerncan 
Express (no surcharge) checks on advance. or 
funds wredtoPC Brand cio Cnemical Bank 126 
Eas 86St_ New York Account034 0t6058 COD 
(US only)lor cash money order certified check 
(ro tee) NY Slate aod salestax Purchase orders 
accepted from larger corporations and institutions: 
at our discretion if you agree to nel 30 days plus 2% 
a month late penalty thereaher 
Shi & Handling: US UPS Surtace Ist 
Product 36 each add! $3 UPS 2nd Day Au Ist 
proaucis $10 each aod $450 UPS Next id 

atExpress 1 2 Day Air Ist product $1! 

add! $6 FedEx NextDay 10AM tst product os 
each add! §7 Inie:nahonal Charges sary by 
desinaton and carrier $10per shypping cariainet 
for exporl forms Aur parcel pos! at your nsk beyond. 
collected insurable amount 


For Orders, Literature, or Catalogs, Call Us at... 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 


PC Brand, 150 Sth Ave., New York, N.Y. 1001-431] 
Telex. 667962 (SOFT COMM NYK) 


£1967 PC BRAND 


Prices, terms and specihcations subject to change without noice 
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commer 


‘you dea't see what you're looking fer! 


Laser 128 $379 4479 


Apple Il, He, He Compatible 
128K RAM, 32K ROM @ Internal Floppy Drive 
@ Enhanced Keyboard © Mouse/ Joystick Port 
© Senal Modem, Printer Ports @ 1 Expansion Slot 


xT/Model1” 8475 


© IBM PC/XT Compatible 






© Parallel Port © Central Point “Copy I+” 


Assembled and Tested Laser 128 Syslams List Conroy 
‘With IZ’ Amber Monitor +3 ES 
With IZ" Amber Morstor, 2nd Disk Drive, Printer S136 3815 
‘With 1° RGB Color Monitor . . slow 





© FCC Class B/UL Approved 
© Limited Warranty: 







Configured and Tested Systems: 





2k 
fi 






CENTRAL POINT Cory Ils of Compt Mac wT 19 GAOK System with Mone Graptucs 
JZ BOOK Dene fore GS. Mac: A $285 Card & Mondor, ..690 
Above 640K Systern with 20Mb 


Uni, Dusk Controller for ¢, GS. Mac. 128 1/2 & 1/4"). 
CONROY-LAPOINTE Carnas Tote Bag for (28 fees 
ORANGE MICRO Grappler for ite ¢ 

VIDEO TECH 163K 5.1/4 Duk Drive (Very Quaet! 


Hard Desk Drone ...31079 


SSsee 





Esbaexk 











Laser 128: Bou 2 2 = 

soFisad aerate ami for Models I and 2 
Mono Graphics Card and Morstor .... .. $165 
Upgrade 256K RAM to 640K ss 








Second 360K Floppy Drive . 
30Mb Hard Disk Dine... . 2. 

Senal/Parallel/Clock/Game Port Upgrade $ 55 
EGA Card and NEC Mudtisync Monitor . . 










XT/Model2° Turbo S545 


IBM PC/XT Compatible 

© Dual Speed 8.0/4.77 MHz Processor 

© 256K RAM Expandable to 640K on Motherboard 
© 360K Floppy Drive 

8 Expansion Slots 

© AT Styie Keyboard 

MS-DOS 3.1 

© FCC Class B/UL Approved 

© Limited Warranty: 1 Year Parts & Labor 


XT/Model 2+" Turbo °9. 95 


© Same features as above, with Zero Wait State 


Configured and Tested Systems; 
GAOK System with Mono Graphics Card & Monitor... $760 (Model 2)/8810 (Model 2+) 
Above 640K System with 20Mb Hard Disk Drive $1149 (Model 21/$1199 (Model 2+) 


ConroysLaPointe $ 
AT/Model 16° 

© IBM PC/AT Compatible 

© Dual Speed 8.0/6 0 MHz Processor 

 SI2K RAM Expandable to 1.0Mb on Motherboard 
© 1.2Mb Floppy Drive 

© Space for 1 more Floppy Drive or Tape Backup 
‘© Space for up to 2 Hard Disk Drives 

© AT Style Keyboard 

© FCC Class B/UL Approved 

MS-DOS 3.1 

© Limited Warranty: One Year Parts & Labor 


AT/Model 18° Turbo’ L320 | —amsonen 




















© Same features as above, with Dual Speed 10.0/8 0 MHz Processor for Models 16 and 18 


Configured and Tested Systema: Muno Graphics Card and Monitor 

1LOMb Systern with Mono Graphics Card & Monitor $1470 [Model 36)/81545 (Mode! t#) | Upgrade 512K RAM to | UMb 

Above LOMb System with 30Mb Hard Disk Drive. $2115 (Made! 161/82190 (Madet 18) | 30Mb Hard Disk Drive. sees 

1LOMb System with 30Mb Hard Disk Dive, EGA Card EGA Card and NEC Multigync Monitor. 
& NEC Multisync Mondor... 2.2.2... $2848 (Model 161/32920 (Model 14) 









BEST SELLER LIST 


Please call If you don't eve what you'rs looking for? 


BOARDS 

MAGNUM EconoRAM w/JB4K RAMdek & Spooler s/w 
PC MasterCard, “OK, 5/p/cc/ ap / ser o 
PC MasterCard, MAK, 5/9/00 @p/s0r - 


j 


PC MasterCard, 1SMb, bine AST 6Pak> w/gaane 
AST SoPak Phas, 64K. s/p/cc/s0 

‘SonPak Phas, 384K. s/p/cc/s0r 

‘SexPak Prevmurn, 512K 

RAMpage XT, 256K, expand to 2M w/EMS software 

RAM page AT 512K, expand to 2Mb, w/ EMS software 

Advantage AT 128K, expandto IMb w/2s/p/gp . -- 
INTEL Abvefioand/ PC, XT, 64K, expand to 2M 

AboveBoard/ AT. 128K, expand te 2Mb 
CENTRAL POINT Option Board . 
CONROV-LAPOINTE MonoGraphics w/Paralie! Port. 

EGA Card: . see - 
ATLECA Wonder 
HERCULES Color Card w/Paraitel Port = 

Graphics Card Phas. w/Parallel Port... 
MICROSOFT Buus Mouse 
MOUSE SYSTEMS Mouse w/ Dv. Hale 
PARADISE Auto-Swatch EGA Card ... . 
VIDEO 7 Vega Dehn, short card 
ONCHID Thy Turse 286 


CHIP KITS 
GAR. 15008, Geach 
256K, 180ns, 9 each 
254K. 1200s, 9 each 

SNTEL 5087 Math Cup (Hauppauge) 
B08? 2 Math Chap (Hauppanage) 
(60287-4 Math Chap (Hauppauge 
BOQ87-A Math Chep (Hauppauge. 


DRIVES 
‘300K Floppy, PC/XT 
TOSHIBA 125M Floppy. PC/AT —. 
CMS 21Mb HardCard, Hard Duk ont a Card 
SEAGATE 20M Hard Desk XT Kit w/interfoce 
3OMb Hard Dek XT Kat w/Intertace . 
30Mb Hard Dusk AT Kit w/Interface 
40Mb Hard Disk AT Kit w/Intertace 
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MONITORS 
IF Amber Compoute Monochrome 
AMDEN 310A Amber TTL Monochrume 
Color 600, Hi-Res. RCE 
MAGNAVOX IZ RGB Hi fles. Color. ’ 
NEC Multioync. SCI401, Hi-Res. EGA/OGA Color . 
‘Monochrome 


ziaiait 
sbeaas! 


SAMSUNG I Amber TTL. 


MODEMS 
CONROY-LAPOINTE 1200 External w/soitware 


ayegses® 
| 


wewenn 


PRINTERS 
CONROV-LAPOINTE 

QuietPrinter 1° 100.cpn, T/F, NLQ 
CITIZEN 1208), 10°, con, 120 & 25 NLQ. 
EPSON FXSS 4 a+ 


a! 


x26 
LQ600 cps 1606 GONLQ 
‘LQWO0 cps: 160 & 60 NLQ 
OKIDATA Losertne 6, Laser Printer 6 page 
PANASONIC 1080), 10” cps, 208 24NLQ.T/P 
1992 13" cpa. 180 & 38 NLQ. Tractor/ Friction 
STAR MICRONICS NX 10, 19". cps: 20 & 30 NLQ. 


SOFTWARE 

ASHTON.TATE cBase Hl+ 
Mulierate 

BORLAND Sidetock Coyle! 
Tato Lightning 


Turbo Prolog 
Turbo New Pack 
Reflex 


#2886 
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Editor Tootben 
CENTRAL POINT Cops BPC oF PC Tools. cach 
FIFTH GENERATION Fastback 
SAVLIN dain 
LOTUS 12-3 


HAL 
MICROPRO Wondstar 2000 His 
MICHOSOFT Word 31 

Quick Basa, 

Figg Semutatier 

Mutoplan 
SOFTWARE PUBLISHING Fird Clunce 
SYMANTEC Q&A 
WORDPERFECT WondPericct 
MANY OTHERS 


DISKETTES 
CONROV-LAPOINTE 
SSNS 1,4 Appts ll Wea. 100. 
Ds DDS 1/4 09M XT 16a. 100.0. 
3s, DIES 124° ABM X71 Pre-formatted. 360K Itiea 300ea. 
Dov HIS 1/47 IBM AT) Hea /100ea. 
SS/U0 3 U7 (Mach Iva. /50en. 
DSeDU 31/2" (Mac 1H/P) Hoa. Ses, 


Essseseees 


RSFHoeSReRFGsssRssaaR 


pitaguedere 





mace 1.800-4-CONROY = 


Minimum) except Alaska & Hawai 64 (510 Mont 


Srkegimasiiniemanacr® (1-800-426-6769) In Oregon: 1-800-451-5151 gg) 


oe Se ah eA en Local/ Foreign: (503) 620-9877 Hours: 6-6 Pacific Mon-Fri, 8-4 Sat. Telex: 9108803960 


Amencan Express purchases. All prices, specifications 


ee Business Accounts: 1-800-458-8324 


ConroyLaPointe Computer Store, Inc. (Retail Sales Only). (5031 620-5595 (Portland) — Corporate Accounts Sales Offices (Retail Sales Only: (503) 684-3678 {Portland}, (206) 455-0206 (Seattle) 
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@ GUS VENDITTO 


VIEWPOINTS 


PC ADVISOR 


Help in deciding whether to buy a combination laser printer/copier; in running 1-2-3 ona 
Data General/One; in quieting an AT; and in getting started with a PC. 


LASER PRINTER/COPIER COMBO 
Since laser printing technology is similiar 
to that used in a copying machine, it makes 
sense to put both in the same product. Has 
anyone made one? 

E. J. Isley 

Metuchen, New Jersey 


11 wouldn't take too many guesses to pick 
the company that did it, but you'll have to 
decide whether it really makes sense. The 
Xerox 4045 Laser CP printer, Model 50, is 
a 120-pound behemoth that can produce 
high-quality 300 dot-per-inch pages at the 
rate of nine per minute. Because it’s com- 
patible only with Diablo 6300 and Xerox 
2700 print codes, it’s fairly limited if you 
use a variety of software; Xerox offers its 
own downloadable software fonts, and a 
generous 1.5 megabytes of RAM to load 
them into. At $4,995 for the printer, plus 
$400 for the copier option, you may find it 
makes more sense to buy a QMS, Okidata, 
or Hewlen-Packard laser printer for under 
$2,500, and a separate copier for a lot less 
than that. (Xerox Corp., El Segundo, 
Calif. (800) 334-6200) 


1-2-3 ON A DG/ONE 
luse my Data General/One with PC-Write 
and Lotus’s /-2-3, Release 1A. My prob- 
lem is that I want to use /-2-3, Release 
2.01, but I cannot get Lotus to release a 
‘‘certified’’ version to run on the DG/One. 
Ihave called Lotus to ask this question, but 
all it can say is to upgrade and see what 
happens. 
Steven I. Feinstein 
San Antonio, Texas 





Both Data General and Lotus assure me | 


that |-2-3, Release 2.01, on 3!/2-inch disks 
has been tested and is compatible with the 
DG/One. 


TOWARD A QUIETER AT 
Ihave an AT clone from PC Designs that is 
terrific in every respect save one: its cool- 
ing fan roars. Your magazine and others 
advertise many replacement power sup- 
plies for PCs and XTs, but I have yet to see 
an ad for an AT-class supply. 
Stephen M. Schuetze 
New York, New York 


Few people ever see aneed to replace their 
AT power supply. A quieter work environ- 
ment, however, is an excellent reason to 
switch the power supply—by far the noisi- 
est part of your PC. The Silencer AT 200 
(PC Cooling Systems, Bonsall, Calif.; 
(619) 723-9513; $149) will make your of- 
fice more pleasant as soon as it's installed. 





= Few people ever see a 
need to replace their AT 
power supply. A quieter 
work environment, 
however, is an excellent 
reason to switch. 











PATH FOR A BEGINNER 
My brother-in-law recently gave me an 
IBM PC-XT clone. When he gave it tome, 
his words were ‘‘play with it."" Even | 
though I have a master’s degree, | find my- | 
self completely lost deciphering the 161 | 
million bytes’ worth of files on the hard | 
drive. Could you please recommend a 
“‘path’? whereby I can get off the beach 
and into the water. 

Robert G. Hammer 

Lake Ronkonkoma, New York 


Go to the nearest software store and get 
yourself a copy of both Learning DOS (Mi- 
crosoft Corp., Redmond, Wash.; (206) 
882-8080; $49.95) and First Choice (Soft- 
ware Publishing Corp.; Mountain View, 
Calif.; (415) 962-8910; $199). 

Do not read the manuals. Open Learn- 
ing DOS first, but do not use the Learning 
DOS demonstration disk (it's only an ad- 
vertisment for Microsoft). Turn on the PC; 
when it's running and the prompt reads 
C:, put Learning DOS's ‘‘Lessons for 
Computers with a Hard Disk’ disk in the 
top (or left) disk drive; type ‘'A:'’; then 
type “'LEARN"’; skip the first two selec- 
tions and go right to Getting Started. When 
you're done, start being productive with 
First Choice. /f all else fails, you'll have to 
read the manuals. 

Within a few months, you'll be ready to 
Start writing your own programs. 





ASK THE ADVISOR 
Send your questions to the PC Advisor, 
PC Magazine, One Park Avenue, New 


SS sSOYork, NY 10016, Pt 
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The Company 
Books” 


The Software 


The Purchaser: a company, large or small (or even an individual) 
looking for a flexible, powerful, easy to use bookkeeping program; or a 
company presently doing its own computerized bookkeeping, but 
needing better software, better support, or both. 

The Product: a bookkeeping program for businesses (or individuals), 
offering four journals (cash, receivables, payables, and general), 
multiple budgets, and numerous standard and customized reports; 
producing simplistic or sophisticated books for any type of organization. 


The Particulars: A display mimicking a typical ledger page; entering 
accounts by either name or number; attaching long remarks to any 
entry; keeping all entries always on file; printing out all entries to any 
account over any time span. 

The Power: the fastest, most adaptable, easiest to use bookkeeping 
Program on the market today; entries up to one hundred million, totals 
up to one billion; single location bookkeeping, or separate locations for 
special journals (sales, purchases, et cetera). 

The Past: developing BOOKS! The ELECTRIC Ledger (sold through 
computer stores for more than three years, to thousands of businesses at 
prices up to $900.00). 

The Plan: listening to our customers, and continuing to provide them 
with the most complete, best organized, and easiest to use program 
possible. 

The Prerequisites: owning an IBM-PC (or the equivalent) having two 
disk drives, 256K of memory, and DOS 2.0 (or later). 

The Priee: $150 (plus $5 for shipping and handling) for the complete 
program. 

The Promise: buy the program and use it for a month (enter upto three 
months of real data); if not satisfied, return it for a full refund of tbe 
purchase price. 


Swiedler Information Systems 
8825 Roswell Road, Suite 592 
Atlanta, Georgia 30338 


1-800-542-6484 


in Ga. (404) 642-6484 


ost important bookkeeping | 










...is the tel 


The Company 
Bookkeeper® 


The Support 


The Purchaser: a company wanting to do its own bookkeeping on 
computer, but lacking confidence or expertise in computers, or 
bookkeeping, or both. 


The Product: a service organization providing direction and sugges- 
tions at every step of tbe way, from purcbasing and installing hardware, 
to performing basic computer operations, to installing a set of 
personalized books, to making the actual entries, to printing out reports, 
to making up budgets, and to solving any problems whicb may arise in 
the bardware, software, or bookkeeping. 

The Particulars: prepaying a fee for a fixed amount of service time; 
calling in on toll-free lines; careful timing of every call; charging only for 
actual time spent listening and giving answers; using a modem, so we can 
watcb on our screen (and advise), while you work on your books. 
The Power: enough highly trained, dedicated support personnel (all 
with formal accounting education), together with more than enough 
toll-free phone lines, to answer all questions and solve all problems 
quickly and efficiently. 

The Past: installing and supporting bookkeeping systems for many 
years (and acquiring thereby a thorougb and abiding understanding of 
tbe needs of the business manager). 

The Plan: providing responsive, efficient, and inexpensive assistance in 
botb bookkeeping and computer use. 


The Prerequisites: owning a registered copy of The Company Books. 


The Price: $175 for tbe first two and one half hours; $75 for each 
additional sixty minutes. 

The Promise: buy tbe service and use it for a month; if not satisfied, 
cancel it, and we'll refund one dollar for eacb unused minute. 





Regutered trademarks: AOOKS! The Electric Ledger-Systems Pius inc.; LAM-International Ausiness Machines Corporatson. 
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if New Flagship: 


er Customizable, Expandable, and Responsive CROSSTALK® Mk.4. 
It takes a powerful, flexible PC communications program to cut 
Tha ' through the sea of incompatible systems you face today. 
it CROSSTALK? Mk. 4 has what it takes. More protocols — fo 


H X.PC, Xmodem, Kermit. and our own CROSSTALK. More (lah 
! terminal emulations, including complete IBM 3101, DEC 
VT-100, and TeleVideo 900 series. Concurrent com- 
“ munications capability — up to 15 sessions. Error 
‘a checking at high speeds. Beginners can use the 
‘{\) Simple menus, a clear help system, and prepared 
script files that help extract data from many ee 
popular information utilities. Experts can use he 
the powerful command programming 
language to create extensive, customized 
“*scripts.’’ A unique modular architec- 
ture means we can quickly add new 
‘ capabilities by phone. So “te 
ema CROSSTALK Mk. 4 may be the 
he launch of more than just today’s 
standard in PC com- x 
munications. It’s probably ; 
tomorrow's as well. 


CROGTALK’ 


OMMUNICATS 


wal 
4 Digital Communications Associates, Inc 
1000 Holcomb Woods Parkway 
Roswell Georgia 30076 
1-800-241-6393 


BOOTALK ma remare of Poet 
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|, started earn: 
pi a fast reputation with 
their 87 Math Pak,. the 
combination of an 87 chip and 87 
Software Pak that’s been accelerat- 
ing PC math since 1982. 

Next came their racy 287 
FAST/5, a math coprocessor mod- 
ule with its own 5MHz clock, speeding up PC/AT math 
by 25%. (Pictured above.) 


Now, Hauppauge Unveils the 287 FAST/10... 

Our newest math coprocessor for the PC/AT, the 287 
FAST/I0 moves out at IOMHz——more than doubling 

the speed of each floating point math operation. The 
FAST/I0 accelerates AutoCad, 1-2-3, Symphony, Turbo 
Pascal, Framework and more. The FAST/10 also runs in 
PC/AT compatibles including the Compaq Deskpro 286, 
Sperry PC/IT and most 286 accelerator boards. 


«And the 87 Software Pak Version 6.0 

Designed to steal the heart of programmers, the 87 Soft- 
ware Pak supports 1BM’s BASIC Compiler 1.0 and 2.0, 
and Microsoft's QuickBASIC, executing math-intensive, 
programs up to 20 times faster! The 87 Software Pak also 
performs FFT’s and Matrix operations. For example, a 
PC (or PC/XT) with an 87 Chip and 87 Software Pak 


can perform a 512-point complex FFT in just 1.1 seconds. 


What's more, a PC/AT with a FAST/IO inverts a 25 by 
25 element matrix in under 1 second. 
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Is Getting A Fast Reputation, 





HAUPPAUGE Math Coprocessors 
287 FAST/10 gle math coproces- 
sor for PC/AT ai pe coma $469 


287 as ee math onl sa 
sor for PC/ ibles ..$379 


287 Chip FAT tape a at gpprocessor 

—runs at 4MH; 
TS TTR oe eee ew 
PC/AT $219 





HAUPPAUGE Math eigen math 
87 Math Pak Vi 87 chip and math iprocenict soflt- 


ware support for Compiler 1.0, 2.0 and a 
soft’s QuickBASIC. BM BAS yarn od FFT su av rite 
of free tes, ao" source code sul 
tions cok score Pert 
87 Software Pak Foi Mah co 
8 Seite a7 Meth Pok, but without 87 chip 


87 QB PAK Math essor ort for 
MBASIC Compler... 










QuickBASIC and IBM BASIC 
aig Math coprocessor support 


HFT+ Complete Hayes Fourier Transform Package... $125 
The 287 FAST/10 Doubles Your PC/AT’s Math Speed! 
Help your PC/AT get a fast reputation with Hauppauge’s 
new 287 FAST/IO. Call today, or contact your local com- 
puter dealer to learn more about Hauppauge’s racy prod- 
uct line. And ask for “87 Q & A? our free booklet on 
math coprocessors. 

Hauppauge Computer Works, Inc. 

358 Veterans Memorial Highway, Suite MSI, 
Commack, New York, USA 11725 

516-360-3827 * TELEX: 262939-HCW 


wSKIRST LOOKS 


































BY BILL MACHRONE 


In some ways there’s nothing 
new about the Compag Portable 
IIL. In other ways, there’s never 
been anything like it before. 
You've seen all the design ele- 
ments elsewhere: lunchbox con- 
figuration, hard disk, and gas 
plasma display. But they’ve 
never been combined with such 
sterling performance. 

The Portable Hl] is an 80286- 
based machine that runs at 12 
MHz, packs a |.2-megabyte 
floppy disk drive, and has the 
fastest hard disk we've yet seen 
in a portable. At 20 pounds it's 
not light, and it doesn’t run on 
paremes Compaq feel: feels strong- 





BY BILL MACHRONE 


Hewlett-Packard Co.'s Laserjet 
Series Il knows where it’s from. 
It’s improved over the Laserjet 
Plus in every key area except 
speed, which remains the same. 
It has blacker blacks, better im- 
age definition, in-order stack- 
ing, two cartridge slots, 200- 
sheet paper capacity, more 
resident fonts, and better forms 
handling, and it’s smaller, 
lighter, and quieter. It’s dramat- 
ically less expensive at $2,495. 

The Series I] is a direct re- 





The screen pops up from the Com- 
pag Portable Ul’ s trim box; the 
kevboard attaches to the front of 
the display d fa the Portable lf. 


ly that its customers do their 
computing within reach of 
an electrical outlet. The 
company also emphasizes 
that it’s a 5%-inch world out 


there and that 34-inch ied 


disks are an inconve- <5 
nience at best. - 
The raw 
performance 
of this machine will bring many 
a potential Toshiba 3100 cus- 
tomer back into the fold. Even 
though it outweighs the 3100 by 
a few pounds, the Portable III 
doesn’t take a back seat to any- 
thing else on the market. porta- 


placement for the Laserjet Plus. 
It sports the same 512K-byte 
memory and command set, yet 
it offers more expansion for the 
future. Simple plug-in boards 
take the memory all the way up 
to 4.5 megabytes for virtually 
unlimited downloadable fonts 
and complex graphic images. 
An expansion slot for 1/0 op- 
tions takes either a board that 
adapts the Series I] for use with 
HP's forthcoming DDL page 
description language board or a 
board that shares the printer 
among three PCs. 

Like the Laserjet Plus. the 
new printer has a serial and par- 






The Compaq Portable Ill: 
20 Pounds of AT Power 


ble or not, except its 80386 big 
brother. 

The plasma display is 
mounted on a pair of articulated 
arms that swing it up and aay 


HP Laserjet Series Il: Lower 
Price, Far Better Performance. 


allel interface. With its new 
front panel, it is much easier to 
use. While most of the new in- 
expensive laser printers are sat- 
isfied to have a 1- or 2-character 
Status display, the HP has a 16- 
character display that explains 
each menu option clearly. 

You can completely config- 
ure the printer from the front 
panel, without knowing its intri- 
cate escape codes. That in- 
cludes selecting any of the inter- 
nal fonts, either font cartridge, 
or downloaded soft fonts. The 
Print Fonts key on the front pan- 
el dumps the currently resident 

(continues on page 35) 


PC Soba ia APRILI4,1987 


you to tilt it to any of several 
comfortable viewing angles. 
The keyboard is equivalent to 
that of other Compags, with tac- 
tile but inaudible over-center 
action. The ten function keys 
are arrayed across the top, as 
they were on the Portable I}. 
Inside, the Portable 11} is 
tightly packed, but there is room 
enough for two Compaq-propri- 
etary expansion boards. One 
holds up to 6.6 megabytes of 
memory. The other is a Hayes- 
compatible 300/1 ,200-bit-per- 
second modem. Given the seri- 
al, parallel, and CRT ports on 
the back, most needs are cov- 
ered. But you're not out of luck 
if you need more. An optional 
expansion module piggybacks 
(continues on page 34) 













TOSHIBA T1100 PLUS 
Easier to read seas 


LOTUS EXPRESS 
Smoother e-mail... 


MEASURE 
Funnel experimental data into 
a spreadsheet assescccvscsee SO 


AMSTRAD PC1512 
European styling and 
intriguing design secssseeee dO 


GOAL SOLUTIONS 
Attaches to 1-2-3 ssssesesee 43 


RODIME R-CARD 45 


Voice coil ona card ssssee- 48 
NUMERICAL METHODS 


TOOLBOX 
Turbo Pascal routines «0.057 














































































Portable Ill 


(continued from 33 

onto the rear of the computer, 
giving you two full-size AT- 
compatible expansion slots. It 
will handle the gamut of add-on 
boards, including local-area 
network adapters. It snaps on 
and off easily, with a positive 
locking scheme to make sure it 
doesn't come adrift. 

In operation the Portable 111 
is quiet and quick. It passed PC 
Labs benchmark tests with fly- 
ing colors, consistently logging 
performance 1% times faster 
than an 8-MHz PC AT. As with 
the Deskpro 386, programs that 
start from the A: drive invoke an 
automatic slowdown mode so as 
to minimize problems with 
copy-protected disks. If you 
want programs to run at full 
speed, you must start them from 
the hard disk. And the hard disk 
is the fastest yet seen in a porta- 
ble. The 20-megabyte drive in 
our test unit clocked in at just a 
27-millisecond average access 
time, compared with its rated 30 
milliseconds. 


Crisp Display 

The display is needle-sharp 
and seems to have overcome the 
limitations of some other plas- 
ma displays in converting colors 
to brightness levels. In Compaq 
tradition, the display driver em- 
ulates both the Color Graphics 
Adapter and the Monochrome 
Display Adapter. The 10-inch 
display is large enough to share. 


Pe 





3100's hard disk access at 100 





Performance Times 


Product 
Compag Portable li 
‘ ToshibaT3100 
Compag Portable ill 
“According to manufacturer 








Toshiba T3100's BIOS prevented it from 


‘The NOP benchmark test in designed to measure raw 


Operation"} machine code instructions in a big 128K loop 


Others won’t have to squint to 
see your work on the screen. 
The portable computer mar- 
ket has fragmented into half a 
dozen niches. There is still 
room for the AT-with-a-handle, 


just as there is still room for the © 


non-DOS notebook computer. 
The DOS laptop market is bat- 
tery powered and is amazingly 
healthy. The Portable Ill de- 
fines the DOS lunchbox com- 
puter market and challenges the 
others on their own turf. PU 





FACT 





Compag Portable Ili 
Compaq Computer Corp. 
20555 FM 149 


Houston, TX 77070 

(713) 370-0670 

List Price: Model 1, with two 
high-density floppy disk drives, 
$3,999; Model 20 with 20- 
Mbyte hard disk and one high- 
density floppy disk drive, 
$4,999; Model 40 with a 40- 
Mbyte hard disk and one high- 
density floppy disk drive, 
$5,799. 

In Short: The new champ 
among movable PCs in perfor- 
mance, the Portable III loses 
points only for its awkward 
shape. It’s lighter than the Por- 
tablel1, bu more bulky than To- 
shiba’s sleek T3100. 
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Benchmark Tests: Compaq Portable III vs. 
Compaq Portable II and Toshiba T3100 


(Times given in seconds except where noted) 


8006 BIOs 
Instruction Disk Seek 
woP Mix (milliseconds) 
420 8.10 7238 
S70 12.50 — 100.00" 
3.50 6.60 27 38 





‘sor instruction set. 
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ow 
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he Compaq Portable Ill is the one to beat in movable computing. An incompatibility in the 
running our BIOS Disk Seek test, but Toshiba rales the 


‘The 8066 Instruction Mix benchmark lest measures the 


cade. These instructions are a subset of the total proces- 


Toshiba’s Laptop Gets a 





Supert wist LCD Screen 


pt \ 
ar HANDS ON 


BY BILL HOWARD 


Portable computer makers leap- 


frog the competition with regu- 
larity. The latest move comes 


| from Toshiba America, the 


company that legitimized the 





The $2,099 Toshiba T1100 Plus’s new: 
supertwist LCD screen dramatically im- 
praves readability. Current T1100 Plus: 
es can be upgraded. 


market a year and a half ago 
when it introduced the Toshiba 
T1100. 

Version 3 of the T1100 adds 
a supertwist LCD screen for bet- 
ter contrast and legibility. The 
improvement is minor but 
enough to put the T1100 Plus in 
or tied for top place among non- 
illuminated displays. 

At the same time, Toshiba 
has dropped the price by $300, 


Relative Times 
{Ratio: Compaq Portable Il = 100) 





cess time. The test program performs 1,000 seeks. The 
average result is shown in milliseconds. 


to $2,099, for its 640K-byte 
RAM version and discontinued 
the $1,999 256K model. 

The screen can be retrofitted 
to the two-drive T1100 Pluses 
but not the original one-drive 
T1100. Toshiba expects the 
price will be in line with the 
$250 1BM gets to upgrade the 
PC Portable screen. 

How does Toshiba stack up 
to the competition? Based on a 
configuration with a supertwist 
LCD screen, 640K bytes of 
RAM, and two 34-inch 720K- 
byte disk drives, the Toshiba re- 
mains the smallest, lightest, and 
second fastest of the major con- 
tenders. The $2,399 Zenith Z- 
181 has the easiest to read 
screen, but battery life is rela- 
tively short (2 to 3 hours). 

The $1,995 NEC Multi- 
speed is the speed champ (witha 
9.54/4.77-MHz V-30 chip to 
Toshiba's 7.14/4.77-MHz 
80C86) and most affordable. 
And NEC’s larger screen is 
slightly easier to read. 

IBM's bulky PC Convert- 
ible, which now has a su- 
pertwist LCD screen, is im- 
proved but still a bridesmaid. It 
runs longer than any of the oth- 
ers (7 to 8 hours) and has the 
best keyboard, but properly 
equipped it’s $2,775. 

Each machine appeals to a 
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Toshiba T1100 Pius 
Toshiba America Inc. 
Information Systems Div. 

2441 Michelle Dr. 

Tustin, CA 92680 

(74) 730-5000 

List Price: $2,099 with 640K 
RAM. Iwo 31-inch floppy 
drives, parallel port, serial port. 
In Short: PC Magazine's Edi- 
tor’s Choice laptop adds a su- 
pertwist LCD screen and gets 
easier to read and $300 cheaper. 
It’s still lhe most compact of the 
top-flight DOS-on-a-handle 
machines. 
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slightly different user niche. 
Toshiba's niche is for the user 
who wants the best balance of | 
features in the smallest foot- 
print. ie 





Laserjet 


{continued from page 33) 





fonts and their codes in a printed 
worksheet format. The work- 
sheets make it a cinch to config- 
ure the printer manually or sc- 
lect the codes you want for 
printer drivers. 

The new Canon engine on 
which the Series II is based re- 
duces warm-up time from 2 
minutes to a mere 30 seconds. It 
also makes use of a new toner 
technology that results in denser 
images, more adjustability, and 
far less ozone smell while the 
printer is in operation. The car- 
tridge life is extended from 
3,000 to 4,000 pages. After 
more than 1.000 pages. our test 
unit is still producing dense, 
black images, with no streaks or 
fuzzy edges. The toner cartridge 
has been in and out a number of 
times, and it does not drop toner 
or make the mess that some oth- 
er printers do. 

The Laserjet Series Il cranks 
out 7.5 pages per minute over 
20 pages on PC Labs bench- 
mark tests, compared with its 
rated performance of 8 pages 
per minute, the same as its pre- 
decessor. As easy as mainte- 
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b re ag 
tt 
lak HANDS ON 


BY BILL HOWARD 


TV commercials for PCs often | 


show an upscale bunch in an 
airy, plant-filled office. They 
tap the keyboard three or four 
times, watch the screen build a 
graph that rises to the right, pat 
each other on the back, then 
head out for a Michelob faster 
than you can say “‘hostile take- 
over.”" 

Lotus Express may be one of 
few programs that make the PC 
as easy and hassle-free as the 
ads suggest. This $100 program 
runs in the background while 
you do other chores and sends 
and receives files via MCI Mail, 
the e-mail service of choice. 

Before Express came along, 


nance was on the old engine. it's 
even better on the new one. The 
paper path is short and direct, 
with an option for bypassing the 
face-down output tray for thick 
forms or envelopes. Handling 
of odd-size forms and envelopes 
is dramatically better in the new 
machine. Adjustable guides are 
built into the top of the paper 
tray. Regular paper and special 
forms go in top first, right side 
up. Conceptually. this is the 
easiest arrangement for people 
to deal with. 

One small strangeness is that 
the input tray holds 200 sheets, 
while the output tray holds only 
100 sheets. Unattended opera- 


Hewlett. 
Packard + 
50: pound 
Laserjet Se- 
ries if hasa 
sleeker de- 
sign and of- 
Jers a 16- 
character 
LCD that 
heeps vou 
posted an 
print status 
und font se- 
lection, 


Lotus Express Manages E-Mail, 
Binary Transfers in Background 


MCI Mail was great for ex- 
changing memos. Spreadsheet, 
database, and word processor 
files had to be converted to 
straight ASCII text, 78 charac- 
ters per line maximum, and then 
reconverted at the other end. 

Express checks your MCI 
Mail box several times a day, 
downloads waiting messages, 
and uploads your messages to 
others. If it can’t get through or 
your PC crashes, Express tries 
again a few minutes later. Every 
message for you and from you is 
stored as a separate file on disk. 
That's different than with other 
communications programs, in 
which a capture stream involv- 
ing several messages is one long 
file on disk. 

Express uses folders, or disk 
subdirectories, for incoming, 


tion is feasible, if you keep the 
100-sheet limit in mind, since 
the machine is very jam-resis- 
tant. None of the current multi- 
bin feeders will work on this 
machine; they'll have to be re- 
designed from scratch. 

The two font cartridge slots 
are a boon, too. They allow a set 
of “body"’ fonts and a set of 
headline or presentation graph- 
ics fonts to be present at the 
same time. None of the word 
processors currently on the mar- 
ket can access the second car- 
tridge, but publishers will be 
quick to make their software 
compatible with this jewel. In 
the meantime. the more adven- 





PC MAGAZtNE @ APRIULt4,t987 
38 



















outgoing, draft, sent, and un- 
sent messages, and you can 
make your own additional fold- 
ers, if desired. You can write 
messages with Express's rudi- 
mentary text editor or pull them 
in from your favorite word pro- 
cessor. 

Express is well behaved for a 
terminate-and-stay-resident 
(TSR) program, but if you don’t 
want to give up the approxi- 
mately 200K bytes of memory 
Express appropriates to run in 
the background, you can run 
Express all by itself as a stan- 
dard application. 

Shortcomings? A few: Once 
your in-box builds to several 
hundred messages, you will 
wish Express had a masking 
function that would display only 

(continues on page 36) 

















































FACT 
ma FILE 


HP Laserjet Series I! 
Hewlett-Packard Co. 

t13] Chinden Blvd. 

Boise, t(D 83714 

(800) 367-4772 

List Price: $2,495 with 5t2K 
RAM, six fonts, EP cartridge: 
optional t Mbyte RAM, $495; 
optional 2 Mybtes RAM, 
$1,995. 

Dimensions (HWD). 8.15 x 
18 x (9in. 

Weight: 50 Ibs. 

In Short: Dramatic improve- 
ment over HP's Laserjet Plus 
with a significantly reduced 
price. 
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turesome will be able to modify 
their printer drivers with HP's 
long-winded escape eodes. 

The Laserjet Series II is 
priced like the 6-ppm machines, 
performs better than its prede- 
cessor, and is fully compatible 
with all HP font cartridges, soft 
fonts, and support software. It 
can't miss. PC 
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Measure Routes Sampling Data |) * *°¢2 
Into WK7 or ASCII Format 


Wit 
PG HANDS ON 


BY WINN L. ROSCH 


Scientific data acquisition usu- 
ally means running experi- 
ments, writing down the results, 
and then typing them into a 
spreadsheet or other statistical 
tool for analysis. 

Lotus Development Corp.'s 
Measure is a new altemative. 
Not a standalone program, 
Measure works under /-2-3, at- 
taching itse!f to the spread- 
sheet’s drivers through hooks 
built into 7-2-3 (Release 2 and 
2.01 only). Once it has been in- 
stalled in /-2-3, the software 
system can control any of nearly 
8,000 compatible test instru- 
ments, automatically sampling 
during an experiment, collect- 
ing the data, and then storing it 
in an ordinary /-2-3 spreadsheet 
file. 

The current Measure pack- 
age consists of four modules, 
each designed for a different 
hardware interface for acquiring 
data. These options include the 
standard RS-232C port, the 
IBM Game Control Adapter, 
the IEEE-488 interface (termed 
General Purpose Interface Bus 
by IBM), and the proprietary 
MetraByte DAS- 16 data acqui- 
sition board. The actual features 
of each module differ to accom- 
modate the requirements of the 
various hardware interfaces. 

Before any module can be 
used, it must be installed in the 
1-2-3 driver library using either 
the /-2-3, Release 2, Install util- 
ity or a separate quick installa- 
tion program thoughtfully in- 
cluded with Measure. To use 
the module, you specify the 
name of the driver set on the 
command line when you enter 
1-2-3. Then you simply switch 
between normal operation of 
/-2-3 and that of the new mod- 
ule, for instance by pressing the 
Alt-F8 combination. 

After you enter Measure you 
are back inside your spreadsheet 
but now you will have an entire- 
ly new lineup of command op- 


tions and other features. 
Facilities are provided for 
setting up the details of the data 
acquisition for your experi- 
ments. For instance, using the 
module for MetraByte’s DAS- 
16 board, you can define vari- 
ous aspects of each input chan- 
nel for up to four MetraByte 
boards (a total of 64 input chan- 
nels in real times) and assign a 
multiplier to scale the input 
data. You also set the sampling 


Divieor 18/Grop 
SPACE 
SPACE 
SPACE 


EPACE 
SPACE 


Stage Total: 
Trigger: 
Grand Total: 


19-Feb-3769 SS AH 


Stage Two 
Biiest 10/Group 
Ting 


Additional Loope @ 


A special verify option al- 
lows you to confirm that you 
have properly set up the system 
before you begin. Selecting the 
Go command starts data acqui- 
sition. Measure then takes con- 
trol over both your experiment 
and your PC. 

The obvious application for 
Measure is when you plan to an- 
alyze and graph the results of 
your experiments using /-2-3. 
But even if you choose a more 


Diviaor 19/Croup 
waRP 


TIME WaRP 


Start Stage: 1 


End Stage: 1 
Stage Settinge C:\TESTNRIRSTEIA. ACK: 


Measure comes with utilities to support four datu input formats: RS-232, 1BM Game 


Port, LEEE-488. and MetraByre’s DAS-16. 


rate. And, of course, you assign 
where the data will be stored in 
your spreadsheet. The IEEE- 
428 module supports up to 15 
devices and adds 2] new macro 
commands to the /-2-3 reper- 
tory. The RS-232C module 
works with normal COM ports 
and adds seven new macro com- 
mands. 


Lotus Express 
(continued from page 35) 

certain message threads based 
on the sender or subject. The 
print function cannot offset 
from the left margin, skip perfo- 
rations, or double-space, all of 
which would be very handy if 
you wanted a quick hard copy of 
a message. If you have several 
mailboxes, Express requires 
you to make a call for each box. 
Express also includes a hyper- 
dumb terminal program with 
only one feature: the ability i 
capture to disk. 


powerful statistical program, 
such as SPSS/PC +, for your 
analysis, getting your data intoa 
standard format—as either a 
WKI file or an ASCII (PRN) 
file—will be a timesaver and 
will help guarantee against tran- 
scriptional errors. 

Measure will help you climi- 
nate the drudgery of collecting 


55 Cambridge Pkwy. 
Cambridge, MA 02142 

(617) 577-8500 

List Price: $100, including 1- 
year subscription to MCI Mail; 
message charge of about $1 per 
7,500 characters. 

Requires: 256K RAM (320K 
with DOS 3.0 or later), Hayes- 
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Measure 

Lotus Development Corp. 

55 Cambridge Pkwy. 
Cambridge, MA 02142 

(617) 577-8500 

List Price: $495 

Requires: 512K RAM; /-2-3, 
Version 2; DOS 2.0 or later. 

In Short: A set of four /-2-3 
drivers that acts as control soft- 
ware for computer-interfaced 
instruments and automatically 
samples, scales, and loads data 
into /-2-3 spreadsheets. 
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DAS-16 

MetraByte Corp. 

440 Myles Standish Bivd. 
Taunton, MA 02780 

(617) 344-1990 

List Price: $945 

Requires: One 8-bil expansion 
slot. 

In Short: Acquires up to 64 
channels of data simullaneous- 
ly, with the ability to display up 
to 16 in real time; converts ana- 
Jog input into digital engineer- 
ing units. Has maximum sam- 
pling rate of 50,000 samples per 
second, far higher than Mea- 
sure’s maximum of 3,000 sam- 
pies per second. 
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data and implementing an auto- 
matic data acquisition system, 
leaving you with more time for 
the more-creative parts of your 
work, experiment design, and 
data analysis. 


cluding binary files) over MCI 
Mail. It runs in the background 
and requires no special knowi- 
edge of communications or mo- 
dems. Not copy protected. 
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STOP 
CODING 


y NEWS 
with 


QUICKCODE PLUS" 


Let's face it. Coding is a waste of time. Why should you have to 

work hard just to get dBASE to do what you want? 

You shouldn't. And now you don't. 

Let QUICKCODE PLUS do it for you. QUICKCODE PLUS is acom- 

plete application generator which automatically writes your 

dBASE programs. Design any kind of screen using the built-in 

Form Editor Then, use lightning-fast 1-2-3" style commands 

to tell QUICKCODE PLUS all about your application (files, fields, 

computations, menus, etc.). 

After that, just sit back and watch as QUICKCODE PLUS 

produces some of the best dBASE programs you've ever seen. 

Modular, standardized, highly commented code which you can 

easily modify. 

And we're not talking about limited “skeleton” programs which 

a Could easily write yourself. These programs are compara- 
le to those written by a dBASE expert. 


Can you imagine how much easier your work would be if you 
had QUICKCODE PLUS? Order it now and STOP wasting time! 


QUICKCODE PLUS features: 
Forms: Maximum size = 11 pages; maximum number of fields = 512. 


Data Types: Character, Money, Date, integer, Numenc, Telephone, Soc Sec, 
Logical, Memo. 


Field Types: Protected or Non-Protected, DF or Memory, Display or Non- 
Display, User Defined 


Validation Types: Range, List, File, and any formula allowed in dBASE 


Computations: Anything allowed in dBASE: performed on screen as you 
enter or change data. 


Supplied Programs: General purpose LOOKUP and UPDATE programs 
included as dBASE source code. Use them in any application. 


Unked Files: Link up to 5 databases together on one form using relations. 
Menu Generator: dBASE programs or high-speed QUICK MENUS. 
Advanced Form Editor: Specifically designed for building database forms. 
Printer: Use BOLD, [7ALICS. etc. 
Customization: Many features 

Requires dBASE III PLUS and 384K RAM 








95! 


QUICKREPORT 


Not getting enough mileage out of your dBASE reports? Is RE- 
PORT FORM too weak and programming it yourself too siow? 
Then it's time to switch to something a lot stronger . . . QUICK- 
REPORT. 

QUICKREPOAT is the dBASE report writer you've always wanted. 
The one which lets you design reports in seconds simply by 
drawing them on the screen without any programming. 

No longer are you limited to one line per record. Put text and 
data anywhere you like (including computed fields, totais, aver- 
ages, etc.) 

No longer are you limited to one database per report. With QUICK- 
REPORT, you can link together up to 6 databases and use such 
powerful features as file chaining and transaction processing. 
You can also sort, group, and total data on up to 16 fields, with 
unique headers/footers for each page and each break group. And 
use printer features like BOLD and /TALICS. 

QUICKREPORT gives you plenty of power. Butits user interface 
is SO friendly that PC Magazine called it “elegant.” So while you're 
using all that power, you can take it easy. 

And wel that what computers are for? 


What the Critles Say: 
“Quickreport is elegant.” 
PC Magazine 


“Quickreport from Fox & Geller is a top-notch report generator 
that’s easy to learn and operate . . . a furlong ahead of dBASE.” 
PC World 





Fox & Geller 

604 Market Street 

Elmwood Park, Nu 07407 
FOX & GELLER (201) 794-8883 Telex: 311256 


QUICKCODE PLUS and OUICKREPORT are trademarks of Fox & Geller 0BASE Ill PLUS sa 
trademark of Ashton-Tate, 1-2-3 1s a registered trademark of Lotus Development Corp. 
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Amstrad Imports a Series of 
Speedy, Innovative PCs to U.S. 


nv 
iat HANDS ON 


BY STEPHEN RANDY 
DAVIS 


The largest computer manufac- 
turer in Britain, Amstrad, is 
testing U.S. waters with one of 
the hottest-selling personal 
computers in Europe, the Am- 
strad PC1512. 

The PC1512 is a low-priced, 
Korean-built IBM PC clone 
with 512K bytes of memory and 
an 8-MHz 8086 microproces- 
sor, which runs roughly twice as 
fast as a stock 4.77-MHz PC on 
PC Labs benchmark tests. The 
PC1512 comes in several con- 
figurations ranging in list price 
from $799 for the single floppy 
disk drive. monochrome model 
to $1,499 for the 20-megabyte 
hard disk, color monitor model. 

All configurations include a 
clock/calendar, Microsoft- 
Mouse-compatible mouse. and 
swivel monitor pedestal. In ad- 
dition to MS-DOS 3.2, Amstrad 
bundles the GEM user shell, 
GEM Paint, something called 
Locomotive BASIC 2, and DOS 
Plus (Digital Research’s DOS- 
compatible CP/M-86) with the 
PC1S12. 

The PC1512°s footprint is 
roughly half as large as that of 


mstrad's low-cost machine delivers plenty 


its IBM-made cousin partly be- 
cause of its placement of the 
power supply in the monitor. As 
a result, the PC 1512 has no fan 
and runs completely quiet. 

But you can use only an Am- 
Strad-made monitor. There is no 
possibility of connecting an 
EGA, Hercules, or any other 


pines cece cart 


Acompact machine, the Amstrad 
PCIS12 footprint takes up about half the 
space of an IBM PC. 


adapter. The 13-inch monitor 
on my review unit generated ac- 
ceplably bright colors in CGA 
resolution. 

My one complaint was that 
any time dark horizontal graph- 
ic images appeared on light 
backgrounds, they were notice- 


Benchmark Tests: Amstrad PC 1512 vs. 
IBM PC-XT and Tandy 1000SX 


ably shifted over to the left. 

The PC1512 has built-in 
connectors for one serial port, 
one parallel port, keyboard, 
mouse, and joystick, all clearly 
marked and accessible. The 
base unit includes a speaker vol- 
ume control. Four penlight bat- 
teries, which are in a compart- 
ment on the top of the unit, 
power the clock/calendar, 

The keyboard was some- 
what mushy. Key placement 
was more or less stock except 
for an enlarged Return and the 
placement of the Alt key next to 
the Shift key. 

The Amstrad’s three 1BM- 
compatible slots were accessi- 
ble without even a screwdriver 
by simply sliding a cover off the 
back of the unit. Three slots 
may not seem likea lot, but with 
so much already included on the 
motherboard you shouldn't 
need to add much. However, 
heat buildup could become a 
problem since there’s no fan to 
vent the card cage. 

The manual is very compact, 
including instructions for three 
operating environments, one 
language, and one application 
in its 200-odd pages. 

The PC1512 is a very well- 
thought-out machine. Amstrad 
may have some distribution 


Relative Times 


of speed. Running at a clock rate of 8 MHz, it 


should beat the 4.77-MHz IBM PC-XT and the 7.16-MHz Tandy 1000SX, but the degree to 
which it surpassed their times indicates good engineering. 


Performance Times 


(Times given in seconds except where noted) 


Product 
‘IBMPC-XT 

Tandy 1000SX 

Amstrad PC1512 


The NOP benchmark teat is designed fo measure raw 


almost 
Operation" Finch gods eections Wo Bit ESK Won. 


oP Mis 
10.14 


451 


006 
Instruction 


3202 
25.32 
17.47 


iri 


‘sor instruction set. 


bos 
Olsk Access 
(milliseconds) 


__ 23470 
242.50 
211.42 


The 8086 instruction Mix benchmark test measures the 


code. These instructions are a subset of the total proces- 


PC 


Amstrad PC1512 

Amstrad International 

USA Inc. 

3202 Doolittle Dr. 

Northbrook, IL 60062 

(312) 498-6340 

List Price: Model DDM with 
two disk drives and mono- 
chrome monitor with adapter, 
$899. Model SDC with one disk 
drive and color monitor with 
adapter, $999. Model DDC 
with two disk drives and color 
monitor with adapter, $1,099. 
Model HDM with floppy disk 
drive, 20-Mbyte hard disk 
drive, and monochrome moni- 
tor with adapter, $1,299. Model 
HDC with floppy disk drive, 
20-Mbyte hard disk drive, and 
color monitor with adapter, 
$1,499. 

In Short; An unconventional 
but promising PC eompatible 
that packs an impressive assort- 
ment of features at an alluring 
price. 
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problems yet to work out as it 
gets a foothold in this country, 
but once it does, the PC1512 
represents a price and perfor- 
mance level that will be = 


Partition. The average result is shown in millisecond. 
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With Maynard’ s Surprise turbo boards for fast, faster, or 
fastest PC performance...and you’re invited! 
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(e‘.4@ 3 TurbexBoard y 
ere can aa favorite spreadsheet 
in a fraction of the time! 

© boosts your PC's speed from 30-250%! 

¢ doesn't take up an expansion slot! 

@ simple keyboard “toggle” command lets you 
switch between fast and turbo modes for full 
compatibility with PC software! 

® works with the IBM PC and XT, Compaq, and 
NCR Model 4! 

installs in seconds! 
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6 ‘Turbo Board 


‘Shit ei falenie programs into high gear with 

lightning, AT-like performance! 

e boosts your PC's speed up to 600%! 

¢ fits in a half-slot! 

@ throw atoggle switch to work in 8088 processing 
mode or enter a simple keyboard command to 
jump to one of two 80286 speeds —three 
options that ensure PC software compatibility! 

© socket for 80287 math co-processor! 


suggested retail price 224944 Gg suggested retail price $599 
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| marks of internaty one Business 
Machine: ot 


| mcrae R.S.V.P. your local authorized dealer. 


_ 


WordPerfect 


MathPlan 


Spreadsheet Software 


Libis 


WM Yereleoncer 


Word Processing Software 





Korma 
more perfect 


In today’s business computing environment, it’s 
no longer good enough for your business software to 
work. Or even to work well or work hard. It also has to 
work together. Integration of text, graphics, spread- 
sheets and other key elements is a must. 

At WordPerfect, we've answered the challenge 
of business software integration by forming the perfect 


union: WordPerfect, WordPerfect Library and MathPlan. 


Three-Part Harmony. 

The number one word processor for the IBM*PC, 
WordPerfect continues to be the standard of power 
word processing. No other word processor offers such a 
wide array of features that are so easy to learn and use. 
Features like statistical typing, line numbering, docu- 
ment preview, a powerful thesaurus, a 115,000-word 
dictionary, footnotes, and much more. 

MathPlan is the powerful spreadsheet program 
that matches the number one spreadsheet feature -for- 
feature, with a number of important extras, including 
compatibility with WordPerfect. MathPlan spreadsheets 
can be integrated with WordPerfect text. In addition, 


MathPlan gives you bit-mapped graphics for high- 
resolution charts and graphs. 

WordPerfect Library is a collection of utilities and 
functions which make it easy to integrate WordPerfect, 
MathPlan and other programs. The Library Shell allows 
you to put multiple programs into memory so you can 
switch back and forth quickly and easily. The Clipboard 
lets you move information between programs. The 
Library also includes a multi-function Calculator, Calendar, 
Directory Manager, Mail-list Manager/Auto-dialer, 
Macro Editor, and Text Editor. 


The Business Team. 

Form amore perfect union between your business 
software and your PCs. Get the software team that 
works together perfectly —WordPerfect, WordPerfect 
Library and MathPlan. For more information, call or 
write WordPerfect Corporation, 288 West Center St., 
Orem, Utah 84057 (801) 225-5000. 


WordPerfect 
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Engineering calculation raised toa new power. 


The only software program 
tocombine the flexibility of a 
blackboard, the simplicity of a 
calculator, and the power of 

a personal computer. 

Now you can write 
calculations on 
your PC in stan- 
dard math nota- 
tion—mixing text, 
formulas and 
graphics with the 
same free-form ease you have on a 
blackboard or scratchpad. 


No new languages to learn. 





Simply type equations anywhere 
on the screen and MathCAD auto- 
matically calculates and displays 


your results as numbers or pact 
exactly as you want to see them. 
Change anything, and MathCAD 
instantly recalculates the results. 
Add text at any point to support 
your work. Then print and save 
your entire calculation as an inte- 
grated document. 


Powerful built-in functions. 
MathCAD handles both real and 
complex numbers and does auto- 
matic unit conversion and dimen- 
sional analysis. It has a full range 
of built-in functions including inte- 
gration, differentiation, fft’s and 
cubic splines, Or you can define 
your own. No wonder thousands of 
engineers use MathCAD every 
day, for everything from robotics 


MathCAD 


MathSoft, Inc., 1 Kendall Sq..Cambridge, MA 02139 
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to signal processing and thermo- 
dynamics to fluid mechanics. 
Call us today. 

We're convinced that MathCAD 
belongs on every engineer’s desk. 
At $249, with our no-risk, 30-da: 
money-back guarantee, you really 
can’t afford not to try it. To place 
your order or to request further 
information, call us now at: 


1-800-MathCAD 


(in Massachusetts: 617-577-1017) 


MathCAD. Once you've tried it, 
you'll wonder what you ever did 
without it. Order today. 


Requires IBM PC® or compatible, 512KB RAM, ics card. 
IBM PC is a registered trademark of Inte: Business 
Machines Corporation. MathCAD™ MathSoft, Inc. 

































First 1-2-3 Add-in from Enfin 


Solves Problems in Reverse 


BY JARED TAYLOR 


It has finally happened. Lotus’s 
1-2-3 can now be a true working 
environment, just like Sympho- 
ny and Framework. 

Goal Solutions, from Enfin 
Software Corp., is only the first 
of a whole flock of add-in appli- 
cations that will soon allow you 
to doeverything from word pro- 
cessing to linear programming 
without leaving the comforts of 
Lotusland. And this brand-new 
trick is a /-2-3 retrofit, not an 
update. Goal Solutions comes 
with its own add-in manager 
that you ‘piggyback onto your 
current /-2-3 driver set with one 
simple command. 


Uses 72K of RAM 

Once you have retooled your 
drivers, you load /-2-3 and hit 
Alt-F10. Instead of a beep, you 
now get a menu that lets you at- 
tach add-ins. This modification 
takes about 20K bytes of memo- 
ry, and Goal Solutions itself 
takes another 52K when at- 
tached, so you have 72K less 
RAM for spreadsheets. (With 


Symphony, you have an add-in | 


BY EDWARD MENDELSON 
Htest/Hformat Advanced Hard 


Disk Diagnostics is a group of | 


programs that can fine-tune a 
sluggish hard disk for faster per- 
formance or jump-start a disk 
that doesn’t run at all. 


Controller-Level Format 
The main Hformat program 
performs a controller-level for- 
mat of your disk, the kind nor- 
mally done by the manufactur- 
er. This is the deepest for- 








manager builtin, so the memory 
loss is only 52K.) In return, you 
get real, backward what-if anal- 
ysis. 

Spreadsheets use formulas 
to get results from constants. 
“Profits = (Unit Price x Num- 
ber of Units Sold) — Expenses’’ 
is a formula that calculates prof- 
its from the other numbers. If 
you change unit price, profits 
change. 

But what if you want to 
know the unit price you’d need 
for a particular profit? You 


Cutd] 4500 


would have to keep guessing at 
the right number until you got it 
right—it’s easy to change the 
results of a formula by changing 
a value, but you can’t go the 
other way. Goal Solutions does 
the backward problem solving 
for you. You use menus and 
pointing to tell it how much 
profit you need and that it 
should adjust unit price to get 
them. With complex models, 
you can specify up to five target 
values and let Goal Solutions 
adjust up to five other num- 





Normaily transparent, Goal Solutions attaches itself ta \-2-3's drivers and can be 
called from within a spreadsheet anytime at the press of Alt-F 10. 


Htest/Hformat Diagnostics Bring 
Hard Disk Settings Within Reach 


mat—it precedes FDISK and 
the high-level FORMAT in 
DOS—and its job is to lay down 
a disk’s tracks and set its inter- 
leave. If the interleave is wrong 
(as it often is, even when set at 
the factory), your disk seems to 
be spinning in molasses. The 
Hoptimum utility finds the best 
setting for any combination of 
disk and controller so that Hfor- 
mat can flush out the molasses. 
You will have to restore all your 
data if you change the inter- 
leave, but the acceleration may 
be worth it. 

Acdisk’s first track contains 


its partition record, which can’t 
be touched by DEBUG and is 
invisible to DOS. But if a pro- 
gram or protection scheme runs 
amok and destroys that track, 
DOS won't believe you have a 
disk at all. Barring catastrophic 
physical damage, Hformar can 
clean up the corrupted track and 
restore the partition record 
while leaving the directories 
and FAT alone. 

With luck you'll never use 
this program, but it could be a 
lifesaver if you ever need to re- 
cover irreplaceable data in a 








Enfin Software Corp. 

6920 Miramar Rd., #106A 
San Diego, CA 92121 

(619) 549-6606 

List Price: $79.95 

Requires: Symphony or 1-2-3, 
Release 2 or later; 72K addition- 
al RAM with 1-2-3, 52K with 
Symphony, DOS 2.0 or later. 

In Short: The first add-in re- 
leased that will run under J-2-3 
ot Symphony, Goal Solutions 
will work backward to find the 
correct values to satisfy selected 
criteria. Not copy protected. 
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bers to reach those values. 

If you did that by hand, it 
would take all day and you 
might never get it right. Goal 
Solutions works by trying re- 
peated recalcs, too, but it makes 
very well educated guesses. 
Large spreadsheets will slow it 
down, but it still works much 
more quickly than you ever 
could. If you know /-2-3 or 
Symphony, Goal Solutions is 
easy to learn and use. It installs 
in a snap, has decent on-line 
help, and can save you a lot of 
time if you like to solve back- 
ward. PC 


HtestiHformat Advanced Hard 
Disk Diagnostics 

Paul Mace Software 

123 First St. 

Ashland, OR 97520 

(800) 523-0258 

(503) 488-0224 

List Price: $89.95 

Requires: Hard disk and floppy 
disk drives, DOS 2.0 or later. 
In Short: A low-level format 
program for hard disks, with 
many options and exhaustive 
test procedures. Not for daily 
use but for emergencies and 
overhauls. Not copy protected. i 
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Dragnet Utility Combs 
Through Assorted Files 


For Designated Topic 
Access Softek’s $195 Dragnet 
comes to the rescue of users 
searching for related informa- 
tion across many scattered files 
on a hard disk. The program 
reads documents from any ap- 
plication in any format and col- 
lects information about a user- 
specified topic in a summary 
file. Draguet not only copies 
sections of text containing key 
words or phrases into its sum- 
mary file but also records the 
original location of each item. 
The program supports Micro- 
soft Windows. 

List Price: Dragnet, $195. 
Requires: 256K RAM, two disk 
drives, graphics adapter, DOS 2.0 
or laler. Not copy prolecied. Access 
Softek, 3204 Adeline St., 

Berkeley, CA 94703; (415) 654- 
O116. 
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New 2-Day Service 
Makes Slides, Prints 


From Graphics Files 
Koala Technologies Corp. has 
initiated CompuFilm, a service 
that generates 35mm slides, 
overhead transparencies, or 8 
by 10color prints from files pro- 
duced by three popular graphics 
packages. The hard copy is full 
color and has 4,096-line resolu- 
tion, Koala says. 

The service currently sup- 
ports screens created with Lotus 
Development Corp.’s Free- 
lauce Plus, Software Publishing 
Corp.'s Harvard Presentation 
Graphics, and Microsoft Chart. 
The company promises addi- 
tional software support in the 
near future. 

The $150 CompuFilm kit in- 
cludes a floppy disk with a utilt- 
ty that can capture a maximum 
of ten images. Using the sup- 
plied self-mailer and preprinted 
Federal Express shipping label 
(the shipping costs extra), you 
retum the disk to a processing 
plant in Memphis, Tenn.. for 
same-day processing. The fin- 
ished product is then retumed 
within 48 hours of mailing: 


W ON THI 


overnight retum is an option. 
List Price: CompuFilm, $150 for 
floppy disk that captures up to ten 
images, processing of 35mm slides, 
mailer, and preprinted Federal 
Express mailing label. Shipping not 
included. Additional charge for 
overhead transparencies or color 


Borland’s Turbo C Compiles Fast, 
Features Ample Menu-Driven Help 


On the heels of its successful 
Turbo BASIC and Turbo 
Prolog implementations, 
Borland International is 
adding Turbo C to its line of 
language development sys- 
tems. Running on a 6-MHz 
IBM PC AT, Turbo C is ca- 
pable of raw compile times 
exceeding 7,000 lines of 
code per minute, according 
to Borland. 

Users can choose Turbo 
C’s integrated programming 
environment, a hallmark of 
Borland language products, 
or aconventional command- 
line interface. The integrat- 
ed environment features a 
built-in editor, compiler, 
and linker, accessed through 
pull-down menus. An auto- 
matic Make/Project facility 
manages program develop- 
ment. The integrated envi- 
ronment’s Run operation re- 
compiles all necessary files, 
generates executable code, 
runs the program, and then 
retums to the user interface. 

Experienced C program- 


prints. Requires; 128K RAM, 
supported graphics software, DOS 
2.0 or later. Koala Technologies 
Corp. (PTI Industries), 269 Mount 
Herman Rd., Scotts Valley. CA 
95066; (408) 438-0946. 
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mers can select compile op- 
ttons from the command 
line, from the integrated en- 
vironment, or from a config- 
uration file, without having 
to set environment vari- 
ables. Turbo C includes a 
separate Make program for 
use from the command line. 
This facility compiles all 
modules in a program or re- 
compiles only the modules 
that have been modified 
since the last compilation. 
Turbo C’s integrated 
help system is an abbreviat- 
ed form of the reference 
manual and shows declara- 
tions and descriptions of all 
library functions for the 
large reference libraries that 
are commonly associated 
with C. 
List Price: Turbo C, $99.95. 
Requires; 320K RAM, DOS 
2.0or laler. Not copy protected. 
Borland International, 4585 
Scotts Valley Dr. Scotls Val- 
ley. CA 95066; (408) 438-8400. 
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Shift-P4 previaua arror 


Borland Internanonal’s Turbo C shares a common interface with the company’ s 
other turbo languages. 
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Laserjet Add-in Board 
Connects Three PCs 
To a Single Printer 


It’s pretty low on the connectiv- 
ity totem pole, but Extended 
Systems’ ShareSpoo] model 
ESI-2001 neatly solves a com- 
mon problem: having several 
PCs but only one laser. The 
$495 card installs in the 1/0 op- 
tion slot of the Hewlett-Packard 
Laserjet Series 1] and connects 
to up to three PCs via an RS- 
232-to-modular-jack adapter. 
No special software is required 
on the connected PCs. 

The ShareS pool has a 256K- 
byte RAM buffer that collects 
data from the attached comput- 


ShareSpool, which costs 3495 from Ex- 
tended Svstems, provides equal access to 
a Laserjet Series i by as many as three 
PCs simultaneously. 


ers and organizes it into individ- 
ual jobs. All three computers 
can input data simultaneously at 
up to 19.2K bits per second. 
Jobs are then sent to the printer, 
one at a time, on a first-come, 
first-served basis. 

Among its special capabili- 
ties, ShareSpool can implement 
printing of up to 255 copies of a 
document with no more com- 
puter time expended than is nec- 
essary to print a single copy of 
the document. 

List Price: ShareSpool, $495. 
Requires: RS-232-to-modular-jack 
adapter cable for each connected 
PC. Extended Systems, P.O. Box 
4937, Boise, 1D 83711; (208) 322- 
7163. 
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FIRST LOOKS 





















In the wake of Lotus Develop- 
ment Corp.’s recently an- 
nounced Express, a front-end 
for MCI Mail (see review, page 
35), two more companies have 
announced product interfaces 
with the e-mail system. 

3Com Corp. has announced 
3+Reach/MCl, a $600 network 
software application that elec- 
tronically links 3Com’s 
3+Share network operating 
system and MCI's electronic 
mail service. 3+ReachiMCl 
lets 3Com network users send 
messages to any MCI Mail user, 
to any Telex address around the 
| world, or to any street address 
through MCI postal delivery ca- 
pabilities. 

The program also automates 
the electronic mail service, noti- 
fying users when an MCI mes- 
sage is waiting. 3+Reach/MCI 
was developed with the 
3+Reach/Toolkit, a $300 de- 
veloper’s too] kit for applica- 
tions that use the communica- 
tions resources of the 3+ Share 
LAN operating system. 

Meaowhile, Consumers 
Software has introduced the 
Network Courier/MCI Mail 
Gateway, which works in con- 
| junction with Consumers’ Net- 
work Courier LAN e-mail sys- 











Bocaram/AT Memo 
Board Runs at 16 MHz 
With up to 4 Mbytes 
The newest member of Boca 
Research's low-cost memory 
board family is the Boca- 
ram/AT, designed for ATs and 
XT 286s. Unlike most other 
memory boards, the board can 
be operated at CPU speeds of up 
to 16 MHz. It can be configured 
with up to 4 megabytes of mem- 
ory. Boca offers several config- 
urations: a choice of 128K bytes 
of conventional memory for use 
in bringing total system RAM to 
640K bytes; up to 2 megabytes 
of Lotus/Intel/Microsoft ex- 
panded memory specification 
(LIMS EMS) RAM; or up to 4 
megabytes of non-EMS-com- 
patible extended memory. 
List Price: BocaranV/AT, with 
128K RAM of conventional 
memory, $245; | Mbyte, $395; 2 

















MCI Mail Is Linked to LAN Products, 
Furnishes Users with New Flexibility 







tem to allow PC LANs to link 
and share DOS files by using 
MCI Mail as their common 
backbone. 

Running on a single LAN, 
Network Courier allows users to 
send mail and DOS files to other | 
LAN users without leaving their 
applications programs. Just like 
Lotus’s Express, Network Cou- 
rier operates in the background. 
List Price: 3+ Reach/MCI, $600. 
Requires: 384K RAM, 3+ 
network, Hayes-compatible 
modem, MCI Mail Account. Not 
copy protected. 3+ Reach/Toolkit: 
$300. Not copy protected. 3Com 
Corp., 1365 Shorebird Way, 
Mouniain View, CA 94043; (415) 
961-9602. 
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List Price: Nenvork Courier/MCI 
Mail Gateway, $395. Requires: 
192K RAM on server, Network 
Courier LAN e-mail system, 
NETBIOS-compatible LAN, 
Hayes-compatible modem. 
Background operation on user's PC 
requires SOK free RAM and MCI 
Mail account. Not copy protected. 
Consumers Software Inc., 8315 
Monterey S1., Suite A. Gilroy, CA 
95020, (408) 848-3385. 
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The Bocaram/AT, which can run at clock speeds up ta 16 MHz, can be configured with 


either EMS or extended memory, 


Mbyiles, $595; 4 Mbytes, $995. 
Boca Research Inc., 6401 Congress 
Ave., Boca Raton, FL 33431; (305) 
997-6227. 
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MicroWay's 80286-based 
FastCache- 286 will take your 
PC or compatible ali the way up 
to 9 or 12 MHz, while taking up 
only one short slot on your bus. 
FastCache-286 has 8K bytes of 
35-nanosecond, no-wait-state 
cache memory and comes in 
versions that run at 9 MHz 
($499) or 12 MHz ($599). The 













board asynchronously emulates 


Magic PC Produces 
Database Appiications 


Without Programming 

If the thought of programming 
your own database applications 
makes you tremble, perhaps 
Magic PC, $695 from Aker 
Corp., is for you. The applica- 
tions generator saves users from 
the need to deal with much- 
dreaded computer language 


TO —— 
— as — 


fre Costrel File File Vetere 


Tau = =e 
Record 
= ns 


~ Description 


1]Coetrol Key 


3 4 d tie 
Magic PC generates cae ith ations through use of execution aie filled out 7 
the user, who 1s not required ta write any camputer language code ta the process. 


code. Applications are created 
by filling in execution tables 
and information banks that are 
presented to the user through a 
series of pop-up windows. Each 
execution table entry is a dis- 
crete operation that manipulates 
data in a true relational database 
environment, Aker says. 

After the tables are complet- 





Half-Card 80286-based Accelerator 
Brings Memory Cache to Compatibles 


the PC's original 8088 at speeds 
not tied to the motherboard 
speed, MicroWay says. That 
means that the 80286 nuns inde- 
pendently of motherboard speed 
and that FastCache is compati- 
ble with variable-speed turbo 
motherboards. 

The memory cache can be 
toggled with software, and the 
ROM BIOS can be cuched to 
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ed, Magic PC’s inference en- 
gine develops the information 
provided by the user into a sin- 
gle file that contains both the da- 
tabase and program library. 

List Price: Magic PC, $695 for 
unlimited users ina LAN 
installation. Magic Run, $95 for 
each standalone application run- 
time module. PC Magic Trial, 
$19.95, including complete Magic 
PC software limited to 100 records, 






























yeret 1 a Suff tal 


450-page tutorial and reference 
manual, and a sample order-cntry 
application. Requlres: 512K 
RAM, hard disk, DOS 2.6 or later. 
Not copy protected. Aker Corp., 
18007 Skypark Circle Dr. , Suite 
B2, Irvine, CA 92714; (714) 250- 
1718. 
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speed up screen operations. 
Caching of EEMS memory can | 
be disabled, which makes the 
board compatible with both 
EMS and EEMS memory speci- 
fications. 

List Price: FastCache-286, 9-MHz 
version, $499; 12-MHz version, 
$599. Requires: IBM PC, XT, or 
compatible. MicroWay Inc., P.O. 
Box 79, Kingsion, MA 02364; 
(617) 746-7341. 
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The $99 Economouse: Aptly Named 


Uk ERS 


BY MITT JONES 


When you take a close look at 
International Microcomputer 
Software’s new mouse, you un- 
derstand why it was named the 
Economouse: when your prod- 
uct is run-of-the-mill, you'd 
better market it as being cheap. 
The $99 Economouse’s defi- 
ciencies might not be worth the 
few bucks it saves. Like many 
mice, the three-button, track- 
ball Economouse plugs into a 
serial port. But in a rather odd 
scheme, the mouse draws its 
power from a transformer that 
hogs one of your electrical out- 
lets and plugs into the serial 
port, contributing to the tangle 
of wires behind your computer. 
IMSI claims the Econo- 
mouse is Microsoft Mouse com- 





patible, and it worked well with 
most programs | tried. Howev- 
er, I couldn't get the mouse to 
work properly with Microsoft 
Word, even after consulting 
IMSI’s technical support. The 


The Economouse comes with a second 
tail for plug-in power. 


company also reports problems 
getting the mouse to work prop- 
erly with GEM. 

The Economouse works 
with Microsoft Windows, but 
only after you install a special 
driver IMSI supplies. To install 
the driver you must copy it onto 
your Windows Setup disk and 
reinstall Windows from scratch. 
1 had to delete a few files from 
the Setup disk to make room for 
the driver, a nuisance | could've 
lived without. 

Drivers for other popular 
programs, such as /-2-3, are 


conspicuously missing. How- 
| 


ever, IMSI supplies a keystroke 
driver that partially makes up 
for the deficiency. I was able to 
use the mouse for simple cursor 
movement in every program I 
tried, whether it supported a 
mouse or not, and an exception- 
ally easy-to-use menu generator 


Flawed JumpStart: Going Nowhere Fast 


DS 
ru HANDS ON 


BY CATHERINE D. MILLER 


It would be nice to have a pro- 
gram that included telecom- 
munications with my favorite 
desktop utilities. JumpStort, 
from Epson America, seemed 
like it might be the one. It in- 
cludes a communications mod- 
ule along with an address book, 
an appointment book, a finan- 
cial calculator, a text editor, and 
DOS utilities. 

Unlike some other desktop 
utility programs—such as Bor- 
land's SideKick and Lotus’s 
Metro—JumpStart is not mem- 
ory resident. And for me, this is 
only the beginning of the prob- 
lems inherent in the program's 
design. 

The financial calculator 
can’t deviate from 18 specific 
financial calculations. You 
can't scroll through the entries 
in your address book. The limit- 
ed text editor fails to perform a 
simple search successfully and 
doesn’t interact with any other 
module in the program. The 


communications module is slow 
and difficult to use. 

After using JumpStort, 1 
would be inclined to rename the 
program "*PushStart.’’ Its de- 


sign flaws and nonintuitive 
command structure make it a 
poor choice for the novice user, 
who is the program's unfortu- 
nate target. 





lets you build interfaces for any 
application. The 23-page user 
manual is adequate for installa- 
tion and basic use but fails to an- 
swer some advanced-topics 
questions. The mouse works as 
wéll mechanically as any mouse 
I've used, but its Microsoft 
Mouse compatibility problems 
and lack of applications drivers 
are serious drawbacks—draw- 
backs that easily justify the 
slight price jump to a Logitech, 
Mouse Systems, or Summagra- 
phics mouse—all of which are 
truly Microsoft compatible. 
Kraft Systems manufactures 
the Economouse and offers the 
same mouse and software under 
the Kraft label for $99.95. 
List Price: Economouse, $99. 
Requires: Serial port and electrical 
outlet. International 
Microcomputer Software Inc., 
1299 Fourth St., San Rafael, CA 
94901; (415) 454-7101. 
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List Price: JumpStart, $66. 
Requires: 256K RAM, DOS 2.0 or 
later. Not copy protected. Epson 
America Inc., 2780 Lomita Bivd., 
Torrance, CA 90505; (213) 539- 
9140. 
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Detailed Handbook of BASIC Fills a Gap 


mh) 
PL HANDS ON 


BY ETHAN WINER 


A lot of books have been written 
about programming in BASIC, 
but David 1. Schneider's Hond- 
book of BASIC for the IBM PC 
is one of the most complete and 
thorough yet. More than just a 
reference for BASIC's numer- 
ous commands, it also contains 
a wealth of useful examples and 
program fragments. And while 
it is organized much like the 
BASIC manual that comes with 
most PCs, any further similarity 
ends there. 

Each BASIC statement and 
function is described in great 
detail, with many discussions 
spanning ten or more pages. 


Particularly engaging are the 
descriptions of the DRAW and 
PLAY commands since tbese 
two are based on a series of 
codes that actually comprise a 
“mini language"’ in their own 
right. Besides the usual ASCII 
charts and character tables, sep- 
arate chapters are devoted to 
communications, reading and 
writing disk files, graphics, 
mathematical concepts, and 
much more. 

This book does not cover the 
newest versions of BASIC such 
as Microsoft's QuickBASIC 
and Borland’s Turbo BASIC; 
however, it gives a good treat- 
ment of many of BASICA’s 
newer features. It often pro- 
vides valuable differentiation 
between early and advanced 
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BASIC features. Information 
on accessing device drivers us- 
ing the IOCTL (Input/Output 
Control} command is all but ig- 
nored in the IBM BASIC man- 
ual, and the added coverage 
provided here is important and 
appreciated. 

Though the writing style is 
not always as fluent as it could 
be, there is no disputing the 
quality of its content or the 
depth of its coverage. 

List Price: Handbook of BASIC for 
the IBM PC, by David 1. Schneider, 
$22.95. Copyright: (985. ISBN#: 
0-89303-5 10-6. Brady/Prentice 
Hatl Press, One Gulf + Western 
Plaza, New York, NY 10023; (212) 
373-8500. 
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Invitations! Menus! Logos! 
Announcements! Banners! Layouts! 
When you need a good-looking visual 
quickly, you need FONTAS Y — superb 
typefaces, drawing, and pictures in one 
easy-to-use package. 

FONTASY gives you a “what-you-see-is- 
what-you-get” picture, as you type and 
draw on the graphics screen of your IBM-PC. 
You can create a page at a time, see a mini- 
picture of it, print it, and save it on disk, Page 
size is limited only by memory, not by screen 


size. 
Highlights 

Proportional space, justify, kern, boldface, 
Te-position, magnify and shrink, black/white 
teversal, rotate, mirror image, lines, rec- 
tangles, ovais, draw, fill-in, undo (and un- 
undo), on-line help, 200-page book, and easy 
control from keyboard or mouse 

Fonts and clip art! We have hundreds of 
low cost Add-On typefaces and pictures in 
our growinglibrary, and will be happy to send 
you free print samples on request. 


“Anyone who needs quick, in-house 
production of flyers, banners, hand- 
outs, and newsletter-type documents 
will enjoy Fontasy.”—Robin Raskin, 


PC Magazine, May 13, 1986 

‘S . . excellent desktop publishing 
program.” — Jerry Pournelle, BYTE, 
September, 1986. 


OFFICE 8060 SCHOOLS 
JYewosletters 


Correspondence 


Announcements 


~- See What You Can Do 













firms FOIL MASTERS 
GIGIS« Fie 
SR RBRAENENEE RR ESE 
Invitations AAMBASIILAS 
invelopea REDON COUEAS 
Logos 


DOGWOOD 








Diagrams 






SCROIN DESTON Column Heads = Fette Cup Art 


Drawing 




















Fontasy printed all of " 


With Equipment Needed 


IBM PC, XT. AT. or true compatible (Compag, etc } with 
IBM or Hercules graphics adapter and graphics monitor 
256K memory needed for partial pages. 512 640K 
recommended for full pages on most printers 
Mouse optional MS DOS 2 10 of above 
FONTASY supports IBM Graphics Printer, 
Proprinter: Epson FX, JX. LX, MX. RX. and 

LQ, C Itoh 8510, 1550, 1570, Prowriter-Jr, 

H-P LaserJat, LaserJet Plus. ThinkJat, Microlina 

92-293 inative or IBM compatible), Gemint 
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most IBM / Epson compatible printers. 
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BY MITT JONES 


Rodime has been quietly ship- 
ping the latest in hard disk tech- 
nology to computer manufac- 
turers for years. 

But now you can buy the lat- 
est in hard-card technology 
straight from Rodime. The 
Scottish company’s first disk on 
a card, the R-Card 45, with an 
average random access time of 
28 milliseconds, dethrones Plus 
Development’s Hardcard 20 as 
the fastest hard card tested by 
PC Magazine. 

Rodime packs four plated 
platters and a voice coil actuator 
into the 45-megabyte R-Card. 
Six of the eight surfaces are for 
data, and one is a dedicated ser- 
vo surface. The R-Card uses 
MFM encoding with an inter- 
leave factor of 3. 

The card plugs into any full- 
length slot but occupies the back 
half of the slot to the left, as 
well. If you reposition the 
speaker on your XT, you can fit 
the card into the leftmost slot. 

The R-Card draws power di- 
rectly from your power supply 
rather than through the bus. You 
plug a cable Rodime provides 



















Voice coil actuators improve 
access times and allow higher 
drive capacity. To move the 
heads, the controller sends cur- 
rent through the actuator arm's 
coil, which creates a magnetic 
flux and causes the armto pivot. 

In a typical band stepper ac- 
tuator, a flexible metal band, 
which is connected to a rotary 
motor, pushes the heads across 
the platters. The controller 
sends electrical pulses to the 
motor, moving the heads in in- 
crements instead of in one quick 
movement. 

The voice coil actuator can 
move the heads across a platter 
nearly as quickly as they can 





Rodime Goes Public with Top- 
Quality 45-Meg Disk on a Card 


into a spare power supply socket 
or wye into the cable leading to 
either of your floppy disk 
drives. You then format your 
drive and partition it into as 
many as eight logical units us- 
ing software Rodime provides. 
The card will draw 17 watts 
of power during typical use, but 
you should ensure that your 
power supply can handle the rat- 
ed maximum draw of 27 watts. 
Rodime has been around 


longer than the PC, and by all 
indications the R-Card is every- 
thing you'd expect from a pro. 
But state-of-the-art speed 
has its price—$1,495 for the R- 
Card 45 and $1,295 for Ro- 
dime’s equally-fast R-Card 35. 
If speed isn’t your top priority, 
one of the hard cards PC Maga- 
zine rated in ‘*Sliding in Memo- 
ry: 14 Hard Disk Cards"* (Vol- 
ume 6 Number 3) may be a 
better choice. ‘e 


{Lj Benchmark Tests: Rodime R-Card 45 vs. 
IBM PC-XT 10-Mbyte hard disk and Plus 
Development Hardcard 20 

he Rodime R-Card 45's and the Pius Development 
Hardcard 20's voice coil actuators account for the 
dramatic speed difference when compared with the 


IBM PC-XTs stock drive. The R-Card 45 steps ahead 
of the Hardcard 20 thanks to complete servo controt 


and a taster controlar. 


Performance Times 
(Times given in milliseconds) 


Product 

tBM PC-XT 10-Mbyte hard disk 
Plus Devalopmant Hardcard 20 
Rodime R-Card 45 


Relative Times 
(Ratio: IBM PC-XT 
10-Mbyte hard disk = 100) 


BIOS Disk Seek 


44.00 
28.08 











R-Card 45 

Rodime Inc. 

Peripheral Systems Div. 29525 
Chagrin Blvd. 

Pepper Pike, OH 44122 

(216) 765-8414 

List Price: $1,495 

Requires: DOS 2.0 or later. 

In Short: A high-quality, high- 
speed 45-Mbyte hard disk on a 
card for PCs, XTs, ATs, and 
compatibles. 
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The BIOS Disk Seek benchmark test measures the time it takes 


Voice Coil Actuators Mean Fast Disks 


move the heads across one 
track, whereas band stepper ac- 
tuators in effect move across the 
platter one track at atime. 
Voice coil actuators also use 
some sort of servo control to 
speed up head positioning and 
keep heads more precisely posi- 
tioned, allowing tracks to be 
packed more tightly on each 
platter for higher drive capacity. 
The R-Card makes use of a 
closed-loop system—one sur- 
face of one disk platter is used as 
a servo surface, storing only 
the cylinder identification infor- 
mation. At any given time, the 
controller knows exactly where 
the heads are placed and can 





adjust the position quickly. 
In open-lodped band stepper 
systems, there is no servo con- 





Actuator arm 


Voice coil actualor 
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manutacturers claimed average access time. The test program 
performs 1,000 seeks. The average resull is shown In 
milliseconds. 


Actualor shaft 


trol and the controller has no di- 
rect indication of head location. 
—Mitt Jones 


Voice coil 
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A surprisingly Professional results. 


powerful package. NewsMaster shows you both art and ¢ course, the real proof is in the 
When you want to produce pt ci gh aie, final printed product. That's where 
professional looking newsletters, ante A acide y you'll really come tolove NewsMaster. 
flyers and ads, without a lot of Incredibly imaginative, high density 
cost or complication— all you graphics and text. And all from your 
really need is your PC, a dot dot matrix printer. 

matrix printer and NewsMaster. Visit your local computer dealer 


and get your copy of NewsMaster 
For under $100, NewsMaster ; 
gives you over 250 highly detailed today. Or call Unison World at 


graphics, 30 different type fonts, A382 C287 (415) 848-6666. 































lines and boxes of any width. Plus f 
versatile text processing capabili- Andee Sen odea temsour NEWSMASTER IS AVAILABLE 
Pp ig cap: different page views and 8 levels 

ties, flexible layout options and of zoom. With full editing FOR MS-DOS COMPATIBLE 

automatic text flow. capabilities in any mode. COMPUTERS. 

True WYSIWYG Easy to learn, UU 

When we say ‘'what-you-see-is- simple to use. fo reen 

what-you-get.’’ we really mean it. NewsMaster is 2150 Shattuck Avenue, 
SO easy to use, Suite90200 
you'll be mixing oe 94704 






text, lines, boxes 
and clip art into 

multicolumn, multi- 
page documents in 
less than an hour! 






Unison World is a division of 
Kyocera Unison, Inc. 


NewsMaster is 
a registered trademark of 
Kyocera Unison, Inc. 
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NOW IT’S EASY 

TO CONNECT YOUR PCs, 
SHARE FILES 

AND EQUIPMENT. 


Networking used to be more work 
than it was worth. Until Orchid intro- 
duced PCnet*—the first local area 
network for PCs. 

Now connecting PCs into networks 
is exceptionally simple. You just plug in 
aboard, connect a cable 
and go. This means you 
and your co-workers get to 
share common programs 
as weil as equipment. 
Making your personal and 
group productivity soar. 
RUN NOVELL NETWARE: 
PCnet doesn't lock you into 
just one kind of network 
software. In addition to 
Orchid’ simple, economical PCnet pack- 
age, we offer the two industry standards: 

Li) Advanced NetWare. Delivers the 
high performance and security pro- 
tection of Novell's sophisticated, high- 
speed networks—without a high price 
tag. Advanced NetWare is a true file- 
server system. It allows an easy upgrade 
| from a small group of two to eight users, 


toa larger network of fifty users or 
more. Plus, PCnet is easily connected 
| into other networks. With Orchid'’s 
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INFORMATION - 
CHILD’S PLAY. 















User 
Typical PCnet Configuration 


PCnet, running Advanced NetWare, your 
investment is always protected as your 
business grows. 

ONetBIOS. Runs a wealth of pro- 
grams for the IBM PC Network. It 
expands the base of software available 
for PCnet. 


SHARE ONE PRINTER 

AMONG MANY PCs. 
Ifyou have two or more PCs, you 
need PCnet. Because PCnet makes it 
practical to share expensive periph- 
erals—such as 
printers and 
hard disks— 
among many 
users. So that 
one device can 
serve the needs 
of everyone in 
your office or 
department. 
And you save by 
splitting costs. 


LOOKATOURTRACKRECORD. | 


Since 1982, PCnet has established an 
unparalleled record for quality and 
value—making it the leading network 
solution for small businesses and cor- 


























porate departments. That's because it's 
both proven reliable, and easy to install 
and operate. 

So for the best value in networks, 
get PCnet. Call (415) 683-0300 today. 
Or call your local dealer. 


CIRCLE 492 ON READER SERVICE CARD 





HNOLOGY 
THPORT LOOP WEST 
Ri LCA 94538 
(435) 63-0900, TLX 709789 
PE 


















seal rake Dichad Tachrsbay 
a a trodemorts ot Novell inc. Al thar 
radecrartes of ther menmudactrers, 



















Turbo Pascal Toolbox Teaches 
Numeric Routines by Example 


“gh HANDS ON 
BY STEPHEN RANDY 
DAVIS 


Borland [International has done 
this sort of thing before. ft intro- 
duces collections of useful Tur- 
bo Pascal routines. which it 
calls toolboxes, both to give 
programmers superbly written 
source code examples to follow 
and to aid them in developing 
their own applications. Previ- 
ous toolboxes centered on sub- 
jects such as graphics, data- 
bases. and games. 

Borland’s latest offering. 
Turbo Pascal Numerical Meth- 
ods Toolbox, is a collection of 
mathematical routines. 

These numeric routines 
might have been first developed 
for the company's soon-to-be- 
released equation solver named 
Eureka!, They include matrix 
manipulation functions, differ- 
entiation and integration of 
user-supplied functions, curve 
fitting. and Fast Fourier Trans- 


hive 
Pig HANDS ON 


BY GLENN HART 


There are scads of shell pro- 
grams that attempt to isolate be- 
ginners from the complexities 
of DOS. Many of the shells do a 
fine job, but often the shells 
themselves are pretty compli- 
cated. As general-purpose 
tools, they also often include 
more than is really necessary in 
a given office. 


Customized Interfaces 
That’s why many system ad- 
ministrators and programmers 
like to **roll their own"* user in- 
terfaces. Creating a custom 
menuing system lets you tailor 


formation (FFT) routines. 

There is no *‘filler’’ here. 
Every routine provides a uscful, 
nontrivial function. 

Each algorithm comes in a 
separate file designed to be in- 
cluded in the user’s application 
program. Each is fully docu- 
mented with a description of 
what it does and what the inputs 


and outputs are. Just in case that 
isn’t enough, each routine has a 
companion .PAS sample pro- 
gram as an example. 

The 300-page manual con- 
tains short descriptions of the 
theory of each algorithm. It also 
explains in detail how to get 
meaningful results out of each 
of the example routines. A 


Hus graph of least-square fits pf power, exponential, and logarithmte functions ti 
some sample data is one of the toolbox rounnes. The disk supplies Tarbo source cnde, 
und the manual discusses the program’ s design, 


Flash-Up Windows Simplifies 
Creation of Custom Interfaces 


what the user sees to your own 
personal conception of what's 
appropriate. 

Unfortunately, the tools for 
creating your own menu system 
are difficult to use and don’t al- 
ways produce professional re- 
sults without a lot of effort. 
Flash-Up Windows, from Soft- 
ware Bottling Co. of New York, 
lets you create and display pop- 
up menus and help windows 
quickly and painlessly. 

The menus you create use a 
horizontal light-bar cursor. You 
move the bar to the desired 
choice and hit Return or type the 
first letter of the command, a la 
/-2-3, When the choice is 
made, the program types a 
String of characters, just as if 


you had typed them manually at 
the keyboard. The string can be 
routed to the printer instead if 
you wish, which is handy for 
controlling printer behavior, or 
it can be fed to a high-level pro- 
gram that may have called the 
screen. 


Help Windows 

When you design the menu 
window, you can attach help 
windows to each menu option. 
The help message will pop onto 
the screen as the light-bar cursor 
is moved from onc selection to 
another. Flash-Up Windows 
also lets you create text-only 
pop-up windows to add context- 
sensitive help to almost any ap- 
plication. 
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Turbo Pascal Numerical 
Methods Toolbox 

Borland International Inc. 
4585 Scotts Valley Dr. 

Scotts Valley, CA 95066 

(408) 438-8400 

List Price: $99.95 

Requires: Turbo Pascaj 2.0 or 
later, DOS 2.0 or later. 8087 or 
80287 recommended. 

In Short: A collection of num- 
ber-massaging routines that you 
can work into your Turbo Pas- 
cal applications. Not copy pro- 
tected. 
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demo disk is included to demon- 
strate what a powerful combina- 
tion this toolbox makes with the 
separately available Turbo Gra- 
phix Toolbox. 

If you consider a boundary 
value problem to be an interna- 
tional dispute, then this may not 
be for you. But if you even oc- 
casionally write programs to an- 
alyze numbers. the Numerical 
Methods Toolbox is a must addi- 


tion to Turbo Pascal. i 


+ 
PC Bee Cor 
[es Wr Da 
Flash-Up Windows 
Software Bowling Co. of 
New York 
6600 Long Island Expwy. 
Maspeth, NY 11378 


(718) 458-3700 
List Price: $90 


Requires: 256K RAM, DOS 
2.0 or later. 

In Short: An easy-t0-use sys- 
tem for setting up menus and 
help screens in other applica- 
tions. Not copy protected. 
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You simply paint your win- 
dows on-screen in Flash-Up 
Windows’ editor. An assort- 
ment of function keys and at- 
tractive screens let you resize or 
move a window, change its bor- 


(continues on page S4) 
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Word Perfect bitty. 6... 5 eee ee eee 56 
Word Perfect (Ver 42) 
Wordstar wiTutor 33)... 
Wordstar Pro Pack 3.3 
Wordstar 2000 2.0 sees 
Wordstar 2000 Pus 20... 0... eee 278 
Word Wizard .... 










































Disk Optimizer 20 
Double 00540. . 
DS Back-Up Plus 
Fastback. . . 


Gem Cokecton 
Gem Draw Plus 
Keyworks ... 
Microsoft Windows . 
Norton Commander . 
Norton Unites 31 
Note tt. 

PC Tools... 
Prntworks . . 
Prokey 40..... 
Sidekick (Unprotected) 
Sdeways 31... 
Smart Notes . . 


































































Traveling Sidekick 6... 
Turbo Editor Tool Box. . . 
Unlock A or B Phus 

Unlock DPus . 1.2.4. ; 
Xiree ..-.. a0 3s 






















Sony 3'% $5 DID Oty 100. 120 





Over $200 worth of 


y GH t.... Paperback Software posers 
Paperback 
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: with 
i EE rege | LE 
UNAM Name Floppy Drive, Turbo POXT wi60K & 1 Drive... $465 


Turbo PC/XT wi640K & 2 Drives $ 545 
135 Watt Power Supply Turbo PC/XT wi640K, | Drive & 20 MG $ 875 


Slide Case, hace PCIAT MHz wi512K, 1.2 Floppy Drive $1039 


eueoeusucevey. POAT 10 MHz w/l024K, 1.2 Floppy Drive ... $1089 
+ Conn ‘ne PC/AT 10 MHz w/1024K, 1.2 Floppy, 30 MG .. $1679 
ele MonGraphics Card with Paraliel Printer Port... $ 69 


Color Card wiParallel Printer Port . . 
Multifunction Card wiSoftware 


Amber Monitor wiSwivel Tit. . 
Color Monitor (RGB) 

Sega Enhanced Graphics Card .. . 
VO Card (Serial/Parallel) 

VO Card (Senial/Clock Calendar)... . 


5151 Clone Keyboard 
XT Multi VO Card 


TH00 wee cccccocce 19 
T-1100 Pls. cee cee ee Call 
T3100 wo cece ccc ccae Call 

< eoccceces Call 


Canon PC-25 - *929 


fer \ and Mastercard -Prices & Availability Subject to Change Malling ‘Address: 2222 East indian School Road 
[ES “You Pay the Ground — We Pay th the Air Without Notice Phoenix, AZ 85016 
“Ground Shipping & Handling $6.00 *Due to Copyright Laws No Retums © Order Une Hours Mon-Fri @.30-5 30 
“Free Air applies ONLY to orders up to 10 Ibs. on Software Purchases 2 Saturday 900-100 
“Personal and Company Checks Will Delay «Add 3% for C.O.D. Orders 1 OSE ease eon savas, 


Jer 
oi Shipping 2 Weeks Guarantee Machine Capatibility 1900 am-300 pm Monday-Frday 
bod mod WeDo Net IRCLE 206 ON READER SERVICE CARD 





Ulustration: Peter Bono. Photograph. Thom O'Connor 






books section. 





T-shirt design created by Dean Bagley of 
Tech Stvles, P.D Box 187, Winter Ha- 
ven, FL 33882; (813) 680-3833. Thev re 
58.50 (plus $1 SO shipping and SO cents 
Sor each additonal shirt). 


UES @ EDITED BY BILL HOWARD 


* eek 


Classified 
Intelligence 


IBM PC/XT, IBM color 
monitor, w/Daisy space- 
wheel & Dot Matrix print- 
ers, software, Ik. new 
wiorig. boxes. XXX-XXXX. 
—The Daily Herald 
(Suburban Chicago) 


Computer Directions 
“The Training People’* 
Learn 
IBM PU DOS 
Phone xxx-xxxx 
—Charleston (S.C.) 
News and Courier 


ide ee 


Browsers at a bookstore in a busy office building at 55 Water Street 


in New York will be able to find /nside AutoCAD in the automotive 


Actually, It Was 
Northern Telerom 


**The Hands On system fits ina 
30-square-foot kiosk and uti- 
lizes so-called CD-Rolm tech- 
nology, which stores informa- 
tion on compact disks like those 
on stereos."’ 

—The Wall Street Journal, 
February 6, 1987 





Legal to Ad Dep’t: 
Hoist the Flag 


Lotus Development Corp.'s Lo- 
tus magazine ran an ad for VP- 
Planner. 


+All aa \BM Pp 





Mea Culpa 


Making fun of others’ mistakes 
Means your own get tossed back 
in your face with a vengeance. 
So, thank you to all the cagle- 
eyed readers who spotted what 
PC Magazine's editors didn't: 
The caption in Volume 6 Num- 
ber 4 with the review of Lotus's 
Metro reads, “Metro's calcula- 
tor emphasizes financial func- 
tions; the ASCII character con- 
verter offers decimal, hex, and 
octagonal notation."* Make that 
octal. 





pack” 
ness care gonal cc 
y-alikes 


if sou look like a Mac aser, take a hike. (From JF. Glaser Inc., Glen Ellyn, HL) 


Seen, heard, or read something bizarre about computers? Send us good material, and | 
we'll send you $50 and a handsome PC Magazine T-shirt, but pul-lease, no more clas- 
sifieds for sloppy drives, leather qualtts printers, or cereal interfaces. Send your en- 
tries to Commaniqués, PC Magazine. One Park Avenae, New York, NY 10016 or MCI 
Mail 157-9301. Please welade the name and issue date of any newspaperimagazine 
chppings and a copy of the ad or arncle. 

Winners this issue:Sasan Yarhrough (compatible asers), David Willen (book. 
store), David Porte (VP-Planner ad). Larry Bernett (daisy spacewheel), Mike Ratledge 
(PU DDS), Walter H. Hoskins (CD-Rolm). 





Flash-Up 


{continued from page 51) 


der and the colors used for text 
and background, and add graph- 
ics characters. 

To use the screens you've 
defined, you have to load a 
memory-resident module called 
Flashup. You can then display 
screens in any of three ways: di- 
rectly from DOS, by pressing a 
“hot key”* (which you can spec- 
ify), or from almost any high- 
level programming language 
and/or many applications like 
1-2-3. The ability to retum the 
string to the calling program lets 


you use the Flash-Up windows 


as adjuncts to data entry by dis- 


playing the acceptable choices 


for a given field. This can be 


language. It's solely intended as 
a free-standing menu and help 
system. If you use Software 
Bottling’s earlier FlashCode 





Flash-Up Windows doesn’t produce 
any code at all, in any language. 
It’s solely intended as a free-standing 
menu and help system. 





powerful, timesaving, and ele- 
gant. 

Flash-Up Windows doesn’t 
produce any code at all, in any 


program, a conversion utility is 
supplied that lets you use librar- 
ies and windows you defined 
with that program. 
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All this works beautifully, 
but there’s one major restric- 
tion. Flash-Up Windows allows 
only one menu choice per 
screen line, so you can't include 
more than one column of menu 
choices, and you can’t use more 
than one color combination per 
window. And it would have 
been nice to have word wrap for 
entering text in small help win- 
dows. 

Overall, though, Flash-Up 
Windows is a whiz. You can de- 
sign complex menu and help 
window structures in almost no 
time, and they'll both work cor- 
rectly and look professional. [a8 





THE RIGHT ANSWER 


TO THE 


BACKUP QUESTION 


The software in Genoa’s Galaxy™ tape system makes and you can backup tbe data in your Novell network 
backup easy and fast. Just choose your options from quickly and automatically. You can also easily ex- 
the menu, press a few k nd four minutes later your change data between your stand-alone Galaxy units 
20 MB bard disk is all backed up. and your network units. 
Genoa has the answer to the backup 
SMART, AUTOMATIC question: a whole family of tape 
You can set your Genoa Galaxy to a a backup units, from 20 to 120 MB, 
cay automatically on a regular 2 ee ne tbat are easy, automatic, and fast. 
‘hat’s smart! ) H For tbe dealer nearest you or for 
if you ¢ working on your computer mee ' more information, call 408-432-9090. 
when it’s time to hackup, tbe Galaxy * , Or write Genoa Systems Corpora- 
will remind you it’s time to take a tion, 73 E. Trimhle Road, San Jose, CA 
five-minute break. Or, you can tell 95131. FAX:408-434-0997, TELEX: 
yalaxy to backup automatically after ~ yma xan 172319 


And, while tbe Galaxy backs up 


your data, i it will display anon-sereen 5 MB a minute! Genod 
status report. Genoa’s menu- 

1 = 
NETWORK UPGRADEABLE driven so yftwa re CIRCLE 2390N badly ne ey Abert al 


Add Genoa’s GenWare™ software 1987 Gena Systems Corporation 


q 
to your Galaxy tape backup system, makes it easy! PE i ea haa aT lo 





How many possibilities are there 


For customized solutions to networking 
problems, AT&T comes through. 


The AT&T STARLAN Network is so flexible, you can tailor it 


to suit your specific needs, to get your people sharing informa 
tion, software and high-priced peripherals. 

If you've got just two PCs and one printer, or more PCs and 
peripherals than you care to count, you can easily link all of 
them together with the STARLAN Network using standard 
telephone wiring. 

's STARLAN Network is so compatible it works with PCs 


and software made by differerit manufacturers. Evert MS*-DOS 
and AT&T’s UNIX® System V workstations are able to share 
information and resources, giving users easy access to one 
another's files. 

As many as ten computers can be linked together in a basic 
Daisy Chain configuration. And there’s no exy ve central 
equipment to buy, so your start-up costs are kept toa minimum, 








: Networks can be linked by connecting them to 
AT&T's powerful Information Systems Network, giving you a 
fully integrated system with PCs, mainframes and terminals. 

The STARLAN Network also offers AT&T service and support, 
including installation, documentation, maintenance, training 
and hotline assistance. 

From equipment to networking, from computers to com 
munications, AT&T comes through. To find out how to take 
your first step toward a flexible networking solution, contac 
your AT&T Account Executive, your authorized AT&T supplier, 
or call 1 800 247-1212. =—_— 
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x 
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The right choice. 





you chose was never meant to take 


imagine the speed and power a 
$100,000 minicomputer in a desktop PC cost- 
ing under $7,000. Now imagine all that power 
going to waste because the operating system 
advan- 
tage of a computer this powerful. It will 
take more than just a “window environ- 


ment” or an outdated operating system 


to unlock the 80386. 
It will take PC-MOS/386™" 
The First 80386 arated 


System. Specifically designed for the 
80386 computer, PC-MOS/386™ opens 
doors. Doors to more memory 
multi-tasking. Doors to thousands 

of DOS programs as well as upcom- 
ing 80386-specific software. It’s the 
gateway to the latest technology..., and 
your neon Ga? 

Memory Management 
Midis Boartisy PC-MOS exploits 
the memory management capabilities 
built into the 80386. So, up to four 
GIGABYTES of memory are access- 
ible to multiple users and to future 
eae sea ic ene requiring 
megabytes of mem 

MultiTasking, Multi- 

[St Siuea@ ing , Five or 
25 Users. PC-MOS/386™ allows 
up to 25 sag terminals to be 
driven by a single 80386 machine. 
So the features of the 80386 can be 
utilized at every terminal. And it 
comes in three versions so you can 
upgrade your system as your com- 
pany grows...without having to 
learn new commands or install 
new ware, 


| wal 
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Software Support for Thousands 
of DOS Programs. Although PC-MOS/386™ 
totally replaces DOS, it doesn’t make you 
replace your favorite DOS programs. So you 
can run programs like Lotus 1-2-3, WordStar, 
dBASE Ili, and WordPerfect on the 80386. 
Best of ali, it uses familiar commands like 
DIR and COPY-so you'll feel comfortable 
with our system. 
The Gateway to Endless 
Features. Distinctive characteristics 
like file/system security, remote access, 
file/record locking, and built-in color 
graphics support for EACH user set 


THE 80386. 


RUNS DOS 
PROGRAMS. 


MULTI-IASKING 


PC-MOS/386™ apart from all previous 
operating systems. 
the Doors to Your 


Future TODAY! Call The Software 

Link TODAY for more information and 

the authorized dealer nearest you. 

PC- Mos/386™ comes in single, five & 
25-user versions starting at $195. 





MODULAR OPE RATING SYSTE! M 


d » THE SOFTWARE LINK, INC. 
Developers of LANLink™ & MuttiLink® Advanced 
8601 Dunwoody Place, Suite 632 
Atlanta, GA 30338 Telex 4996147 SW LINK 
CALL: 800/451-LINK 
In Georgia: 404/998-0019 


Dealer/OEM Inquiries Invited 
Dealers: 404/998-0700 OEMs: 404/641-8554 


THE SOFTWARE LINK, INC/CANADA 
.CALL: 416/477-5480 


b] 
bs 


: a Doors. 


L Inc PC MOS/386 
"Mi “oP ro, Ashton Tate, & W 
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Epson America has cut the prices on three models of its Equity 1 PC 
compatible and on several of its dot matrix printers. The price of the 
Equity | with 256K bytes of RAM and one floppy disk drive 
dropped $200, to $795, and the price for the dual-drive model fell 
$300, to $995. Epson slashed $500 off the price of an Equity | witha 


son cut $100 off the price of the LQ-1000, LQ-800. and EX-800 
printers and reduced the cost of the LX-86 by $50. Epson America 
inc., Torrance, Calif.; (213) 534-4500, 

oe * * * * 
Quadram Corp. has begun shipping a /-2-3 software driver with its 
QuadEGA ProSyne graphics board. The new driver offers users of 
1-2-3, Release 1A, the ability to display 120 columns by 25 lines; 
users of /-2-3, Release 2.0, have the option of a 120-column by 43- 
line format. Quadram will ship the driver to ProSyne owners al no 
charge. Quadram Corp... Noreross, Ga.; (404) 923-6666. 

* * * * * 
Persoft has released SmarTerm 220, Version |.2, and SmarTerm 
400, Version 3.2, with an optional network kit. The kit, priced at 
$50, allows users to communicate with host computers through the 
Ungermann-Bas» Net/One or Bridge Communications EtherTerm 
Network system. SmarTerm 226 and Smarferm 400 are priced at 
$195 and $149, respectively. Upgrades are $50 for registered users. 
Persoft Inc.. Madison, Wis.; (608) 273-6000. 

* * * * ca 
Compaq Computer Corp. has reduced the price of its Deskpro 
Model 2 from $2,399 to $1,699, a reduction of 30 percent. In addi- 
tion, the company has discontinued its 128K-byte, single-floppy 
Deskpre Mode! 1 and the 640K-byte, single-floppy, 20-megabyte 
hard disk Model 3. Compaq Computer Corp., Houston, Tex.; (713) 
370-0670. 


» al * 


CAD drawings on dot matrix printers. With the DotP/ot module, us- 
ers can rotate drawings 90 degrees, fit them to paper size, and scale 
them to desired size. Generic Software Inc.. Redmond, Wash.; 
(206) 885-5307, 

* * Lt a * 
Maynard Electronics is now shipping the MaynStream Tape Back- 


hackup systems. The new software has several added features, in- 
cluding backup performance during network operation, password 
protection, and file marking, which allows users to mark only those 
files they wish to back up. Upgrades to Version 2.0 are free to 
MaynStream owners enrolled in Maynard's upgrade program. 
Maynard Electronics. Casselberry. Fla.: (305) 331-6402. 
* * * * * 

In brief: Walonick Associates has added a forecasting module to its 
StatPac Gold statistical analysis software. The new modulc, priced 
at $195, adds 11 forecasting methods, exploratory data analysis, 
and quality-control analysis. Walonick Associates Inc., Minneapo- 
lis, Minn.; (612) 866-9022. . . Turner Hall Publishing is selling 





Epson America 

has cut the prices 
on several of its dot 
mairix printers, i 
cluding the LX 86 
und LQ-800, and 
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20-megabyte hard disk, which now costs $1,395. In addition, Ep- | 


* * 
Generic Software has released DatPlot, a $24.95 productivity mod- | 
ule that allows users of Generic CADD, Version 2.0, to reproduce | 


up System, Version 2.0, with its line of internal and external tape | 


Cambridge Software Collaborative’s Spreadsheet Auditor package 
















Quadram Corp is shipping a 1-2-3 software driver wah tts QuadEGA ProSvn graph: 
tcs board that allows 1-2-3 users to display up te 120 columns. 


ata reduced price of $99.95 until July 31. The three add-on pro- 
grams included in the package—The Spreadsheet Analyst, The 
Macro Analyzer, and The Spreadsheet Comparator—cost $230 if 
purchased separately. Tumer Hall Publishing, Cupertino, Calif.; 
(408) 253-9607. . . R-Doe/X, Version 3.1, can transfer files writ- 
ten in JBM DCA/RFT, IBM Writing Assistant, OfficeWriter, 
PFS:Write, and XyWrite formats. Upgrades for registered users of 
Version 2.2 are $37.25. Advanced Computer Innovations, Roches- 
ter, N.Y.; (716) 454-3188... HomeCraft Computer Products, 
previously Nickelodeon Software, has combined its Hame Maney 
Manager I, Home Insurance, and Home Loan programs into one 
package, called The HMM Persanal Asset Manager. The new 
package is priced at $129.95. Upgrades are $40 for HMM-II users 
and $95 for registered users of Home Insurance and Home Loan. 
HomeCraft Computer Products, Tualatin, Oreg.; (503) 692- 
3732. . . Consumers Software is offering a low-cost version of its 
Network Courier e-mail program for small networks with up to six 
PCs. The new version, which has the same functions as the $695 | 
standard version, is priced at $295. Consumers Software Inc., Gil- | 
roy. Calif.; (408) 848-3385. . . Printility, Version 5.5, has several | 
new features, including downloadable character fonts and support | 
for the IBM Enhanced Graphics Adapter. Upgrades to the $179 pro- | 
gram are free to registered users. Metro Software Inc., Tucson, 
Ariz.; (602) 299-7313... SQLBase. Version 3.1, supports dis- 
tributed data access across multiple server nodes and features an 
SQL programming interface for Microsoft Windows. SQLBase is 
priced at $1 995 for the multiuser version and $995 for the single- 
user version. Upgrades are free to customers participating in Gupta 
Technologies’ warranty program. Gupta Technologies, Menlo 
Park, Calif.; (415) 321-9500. . . Tseng Laboratories has upgraded 
the BIOS in its EVA/480 EGA board. New features include mono- 
chrome and color support in the 132-column mode and a zoom **hot 
key”* for pixel editing in interactive programs. Upgrades are $10 for 
registered owners. Tseng Laboratories, Newtown, Pa.; (215) 968- 
0502. . . Delta Technology International has released a network 
version of its Direct Access menu system. Direct Net, Version 1.1, 
will sell at an introductory price of $195 until April 30, when it will 
retail for $245. Until May |. 1987, upgrades arc $119 for registered 
users who purchased Direct Access alter October 1, 1986. Delta 
Technology International, Eau Claire, Wis.; (715) 832-7575. . . 

The Tekmar Graphics Library, $195, is now compatible with the 
1BM Enhaneed Graphies Adapter. Upgrades are $95 for regis- 
tered users. Advanced Systems Consultants, Chatsworth, Calif.; 
(818) 407-1059. ae 
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an GUT var PCXT Pd aechiaiy'n-chale kl 

wa =. 256K Memory, 360K Brand Name Floppy Drive, 192 Watt Power Supply, Dual Hard Drive 
_ 135 Watt Power Supply Slide Case, & Floppy Controller Card, 

a AT Style Keyboard, 4-8MH_ Clock Speed, AT Style Keyboard and clock/calendar 
[as anh (Keyboard Selectable), 8 Expansion Slots with Battery Back-up. 








MIT AT Color 






MAT 10 MHz AT 

MIT Monographics Card wit Card MIT Color Card 

With Panter Port wi With Panter Port 
MIT Amber Monitor MIT RGB Color Monitor MIT RGB Color Monitor 


With Swivel Tilt Stand With Swivel Tilt Stand 
VO Serial/Clock Card MIT VO Serial/Clock Card MIT AY Multi VO Card MIT AT Mult! VO Card 
MIT 4 Outlet MIT 4 Outlet MIT 4 Outlet MIT 4 Outlet 


Surge Suppressor Surge Suppressor Surge Suppressor 
Turbo PC/XT w'640K & 1 Drive with System Order Only $ 409 = Turbo PC/XT w640K & 1 Drive & 20 MG with System Order Only 


Turbo PC/XT wi640K & 2 Onves with System Order Only $479 == PC/AT 10 MH2 w 1024K, 1.2 Floppy Drive mith System Order Only 
PC/AT 10 MHz w/1024K, 1.2 Floppy, 30 MG with Sys 








































Leading Edge Word Processor . aS 

















eee Se ee Leading Edge WP wath Spelt & .. 32 IMS! Mouse [PC Mouse] wiDr Hato tl, . $99 
Merona Word 3 | Seite ns pai: 249 Microsoft Buss Mouse 6.0 106 
Mulpmate Advantage 6.6... ee Pha] Microsoft Chart... 164 
PFS Professonal Write... 6... 24. Call Microsoft Serial Mouse 119 
‘ Se Volkswmter 3 . 136 PC Buss Plus Mouse... WS 
mes Be bn Volkswrner Deluxe Plus... 59 AC Mouse wiPairt Paus WS 

Webster New World Writer. . . 73 1 
Word Perfect (Ver 4.2} 199 HAL. ee oe. $108 

Wordstar wTutor 3316... 





162 lotus 1-2-3 Ver 201.6... 6. Call 





Wordstar Pro Pack 331... 1... 


g 






a NEA asec SM MMSE Hs $85 
- Call Ventura PublstHng. 2 ee 575 Peis siysivcoiers 85 
ae ” Sony 3'/2 SS, DD [Ory 100)... .. 120 











Epon HED WHPGL oe eee 545 : seteeeee Basic Compiler (Mictosoft} .. 6... $219 


Preis C Compiler (Microsoft)... 5.0... 208 Cipper. . Tar eT aa, See, 
Cobol Compiler (Microsoft) ....... 386 dBase tlt Paus . 39 
Fortran Compuler (Microsoft) 40..... 249 DBA ks SEE 82 


Pesan fae a Tu Jan Pack ew Ver) 
Turbo Pascal wi8087 & BCD 
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Is it a keyboard macro or a floor wax? Is software getting better? Or just more confusing? 
Several new feature-laden products refuse to be neatly cataloged or categorized. 


| 
| 





VIEWPOINTS 


® FROM THE EDITOR’S SCREEN @® BILL MACHRONE 


SATURDAY NIGHT 
LIVE SOFTWARE 


classic edition of NBC’s ‘‘Satur- 

day Night Live’’ included a skit in 

which Dan Aykroyd appeared just 
as an actress went overboard gamishing 
some freshly-made pudding—as she 
sprayed what looked like whipped cream 
all over her kitchen. 

‘No problem,’’ he mugged into the 
camera as he held up a can of the stuff and 
bent down to massage the white goo into 
the linoleum, ‘‘it’s a dessert topping . . . 
and a floor wax!”” 

And that’s where the software market is 
today. A new class of products cuts across 
traditional classifications and defini- 
tions—and runs into a wall of confusion. 

Back in my early personal computer 
days, I remember downloading a public- 
domain disk utility program from one of 
the local bulletin boards. In the documen- 
tation, the program’s author, Ward Chris- 
tensen, sheepishly admitted that it suffered 
from a disease: rampant featuritis. The 
program did so much and had so many 
modes and commands that it was daunt- 
ing. It replaced at least three lesser pro- 
grams. 

We see an incredible number of new 
products at PC Magazine, both those that 
arrive in the mai! and those demonstrated 
by their authors. Every so often, during a 
demo, I’m reminded of Ward’s phrase and 
the *‘Saturday Night Live’’ skit. 

It creates a real problem for us. We’re 
in the business of categorization and com- 
parison. It gets much harder to compare 
products when one of them stands out from 
its peers with a completely new spectrum 
of features. 





A perfect example of this is Words and | 
Figures, from Lifetree Software. Is it a 
word processor with a spreadsheet? A 
spreadsheet with a word processor? Or is it 
integrated software? Do you test it against 
PFS:First Choice or Enable? Either? 
Both? 

The answer, of course, and unfortu- 
nately, is both. We have to tell you wheth- 
er the word processor is so bad that it over- 
rides the spreadsheet, or how close to 
1-2-3, Release 1A, the spreadshect really 
gets. It’s more work that way, but a fairer 
review. 


WINDOW WONDERS We encoun- 
tered a similar problem with The Software 
Bottling Co. of New York’s FlashUp Win- 
dows. This product is a collection of utility 
programs that help you create and execute 
windowed pop-ups. It also has a compre- 
hensive keyboard macro system, so you 
can give programs features that they didn’t 











come with. The windows can be text, 
files, other programs, anything you want. 
It’s easily programmable and incredibly 
flexible. Thus it could be an on-line help 
system for a program that doesn’t have one 
or a custom menu system éor applications 
developed in-house. Or it could be a DOS 
shell. The price for this power is confu- 
sion. 

Product demonstrations at PC Maga- 
zine are usually much more than show- 
and-tell. They are heavily interactive, with 
the editors expressing their likes and dis- | 
likes and offering suggestions for ways in 
which the product could be improved. Ev- 
ery time we made such a suggestion while | 
watching FlashUp Windows, the demon- 
strator responded with, ‘‘It can do that, 
too.”” Then he’d open an edit window, 
write a few lines of code, and show us. 

Since FlashUp Windows doesn’t com- | 
pare directly to anything else out there, it’s 
hard to draw comparisons. Put another 
way, it doesn’t have any competition. But 
competition dignifies a market and makes 
it more comprehensible. 





SIDEKICK AND BEYOND Lotus’s | 
new Metro is another case in point. It’s an | 
all-things-are-possible terminate-and-stay- 
resident (TSR) program. It can potentially 
replace most, if not all, of the TSRs you 
customarily use. With its calculator, note- 
pad, editor, dialer, calendar, symbol table, 
and DOS shell, Metro could replace Side- 
Kick as the leading TSR. When you add in 
its keyboard macros, it has a shot at replac- 
ing SuperKey, too. Then you find out that 
it has an outliner/text-oriented database, as 
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well. The mind begins to boggle when you 
see that the macro language has branching 
and conditional logic and can create 
menus, invoke other programs, and inter- 
act with the user. And it lists for $85. 





Lotus is actively seeking third parties to 
create additional “‘accessories”’ for Metro, 
too. So it will become even more far- 
reaching and powerful. Along the way it 
will also become something of a mini-mul- 


PC BRAND PRESENTS 


RYAN-McFARLAND’S 
KILLER FORTRAN. 


Choose your yardstick 
and, no matter which, 
RM/FORTRAN™ blows 
the others away. 

Sieve? RM/FORTRAN 
runs 26% to 228% faster. 

Whetstones? 
RM/FORTRAN 1s 20% to 
33% better. 

Those aren't bench- 
marks Ryan-McFarland 
picked to make ther 
FORTRAN look good 
They're the industry 
standards. 

RM/FORTRAN™ 1s a 
complete implementation of 
FORTRAN-77 (ANSI X3.9-1978), the 
only PC FORTRAN certified by the 
General Services Admmnustration at 
the highest test level. The reason: it's 
a big mainframe compiler moved to 
PCs, with the bonus that mainframe 
and min: applicahons can wander 
between environments. 

Now, on your PC, you can develop 
large applications, with programs up 
to 640k (bigger using overlays), arrays 
over 64k, and using a long list of VS, 
VAX and FORTRAN-66 extensions 
you may have grown fond of— long 
symbolic names, “include”, IRT bit 
functions—because Ryan-McFarland 
has left out nothing 

But what really sets RM/FORTRAN 
apart 1s optimization. The compiler 
reduces the number of instructions to 
the minimum which will actually exe- 
cute, and even takes advantage of 
each processor's features to deliver 
lightning-fast object code. It runs 
30%-40% faster than Microsoft 3.2, and 
could make using a mainframe for 
speed no longer worth the trouble. 

Comes with an interactive symbolic 
debugger hke that accompanying 
IBM VS FORTRAN, Plink86 subset, 





Whetstones/sec* 


ES ee ee SS we ee es 
Ryan-McFarland 2.11 


119,000 
Microsoft 3.31 “ll 
ll 


“Single precision. Run on 1BM PC/AT (6 MHz) with 80287, PC-DOS 3.2, 


has a cross reference compile option, 
supports assembler and C subroutine 
calls, IEEE floating point, 8087 and 
80287 chips. 

“Compiler's documentation, ease of 
use, speed of execution, and debug- 
ger facilities place it first for recom- 
mendation" said the Tech journal. 

Ryan-McFarland has been wnting 
FORTRAN compilers for IBM, DEC, 
etc. for 20 years. So if FORTRAN's 
supenority for scientific and engineer- 
ing applications is your need, there is 
no greater expert. List PC Brand. 

§595 Call 


For Orders or Literature, 
Us at... 


800 PC-BRAND 


That's (800) 722-7263. 

In NY State call (212) 242-3600 
PC Brand, 150 Sth Ave. 
New York, N-Y. 100114311 
Telex 667962 (SOFT COMM NYK) 


©1987 PC BRAND 


Prices terms, and specificaton: subyect to 
change without notice 
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titasking operating system, swapping ac- 
cessories in and out of memory as needed. 

With all this, Lotus is careful to say that 
Metro is not a replacement for SideKick 
and can, in fact, coexist with it. When 
you’re marketing a veritable shelfful of 
products, it’s important not to be branded 
as a dessert topping or a floor wax. 

Word processors, as a class of prod- 
ucts, have gotten so big and feature-rich as 
to approach incomprehensibility. First the 
general features: in addition to editing, for- 
matting, and printing, they now custom- 
arily offer spelling checkers, thesauri, and 
advanced document formatting. Then 





there are specialized features such as com- | 


bined text and graphics, document/revi- 
sion control, and document interchange 
with mainframes and networks. 

Ina single-topic issue devoted to word 
processing, PC Magazine codified WP’s 
three major categories just over a year ago: 
personal, professional, and corporate. The 
personal word processor does triple duty as 
a text editor, light word processor, and 
program editor. The professional word 
processor needs much more power in doc- 
ument formatting, spelling checking, and 
outline processing. The corporate word 
processor must be easy to use and easier to 
train on, since it will be used by secretarial, 
clerical support, and word processing pool 
personne] alike. It must also work well 
over corporate and local networks. 


These categories are still valid, but 


many WP products try to span categories. 
The challenge, obviously, is to span the 
professional and corporate categories, 
since that’s where the money is. 

So the product managers pile on the fea- 
tures. The feature explosion prompted one 
reader to write, ‘‘Instead of saying that Mi- 
crosoft Word gets better and better, per- 
haps you should say that it gets bigger and 
bigger.’’ It wants a couple of megs of your 
hard disk and as much RAM as you can 
spare. Lotus’s Manuscript is even more of 
a memory hog. You have to take all your 
memory-resident programs out just to get 
it running. These programs are the equiva- 
lent of Rutan and Yeager’s Voyager: Give 
them a couple of miles of runway, and you 
can fly them around the world. 

The product designer’s desire to make 
products even more powerful makes them 
even more confusing. It’s inevitable. [4 
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Data General 
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k the world of communications, 
the result of natural selection 
isn’t always “terminal”. 


You can access your mini computer 
using standard terminals. But the 
smarter alternative is an IBM* com- 
patible PC and SmarTerm terminal 
emulation software—an advanced 
species of communications software. 


Persoft began where most terminal 
emulation software companies strive 
to end—with exact, feature-for- 
feature emulation. Then Persoft 
took SmarTerm software to the next 
stage of evolution: superiority. 


SmarTerm 240, the latest in the 
SmarTerm series, not only provides 
the ReGIS* and Tektronix* graphics 
capabilities of a DEC* VT240° termi- 
nal, but adds capabilities that are 
only possible through the power 
of a PC. 


Features like error-free data transfer 
(using Kermit or XMODEM protocols) 
and programmable softkeys. And now 
with the new add-on network kit, you 
can communicate through several 
popular networks, 


SmarTerm 240 is just one example of 
the most advanced line-up of DEC, 
Data General* and Tektronix terminal 
emulation software in the industry. 


Make the “natural selection.” Ask your 
local dealer about SmarTerm terminal 
emulation software. Or contact: 


Persoft, Inc. 

465 Science Drive 
Madison, W1 U.S.A. 53711 
(608) 273-6000 

Telex 759491 


ee nas 
Digital Equipment 
Terminal Emulation 


SmarTerm Terminal Emulation Software 
.-+ The Natural Selection 


“Persolt and SmarTerm are registered trademarics of Pervolt, tec {BM is a registered trademark af international Business Machines, Inc DEC, VT and ReGIS are trademarks of Digital Equipment Corporation. 
Tektronix is a registered trademark of Tektronix, Inc © Persott, 1987 Ail rights reserved 


Meet your new fax machine. 





MicroFax™ puts the power of a full- 
featured digital fax into your PC or compat- 
ible, for about half the cost of a standard fax 
machine. Send documents to or from any 
Group II facsimile machine in the world. 
Your favorite wordprocessing or graphics 
program, a 
s screen display, 
4 oran image 


scanner can be the source for fax documents. 
Meanwhile, you can still use your PC 
for other activities because MicroFax sends 
and receives information in the background. 
Plus, powerful software lets you select the 
document, destination and time of delivery 
for your PC-facsimile communications. 
Send documents to single or multiple desti- 
nations while MicroFax maintains complete 
activity records. 
MicroFax can also include a Hayes® 
compatible 1200 bps modem for PC to PC 
ASCII communications. 
Leta single MicroFax board expand 
your power to communicate by putting 
a fax machine inside your computer. 
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Add desktop publishing and OCR capa- 
bility with Datacopy’s full line of image 
scanners and software. 


Questions? Call the hotline 
now! 800-821-2898. 
In California, call 415-965-7900. 


lll aTACoPY 


1215 Terra Bella Avenue 


Mountain View, CA 94043 fax: 415-965-3474 





Introducing 
a new personal computer 
that does something 
no other portable this small 
can do. 


Everything, 


ert 
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It simply works better PoE LE TM ; 


The new COMPAQ PORTABLE 
Iil™ represents the most power 
and performance ever to fit ina 
package this small. What makes 
it remarkable is that we sacri- 
ficed nothing to accomplish this 
feat. It's the world’s smallest full- 
function personal computer with 
all the advanced capabilities 
you'd expect to find in a high- 
performance desktop computer. 


At 18 pounds, and half the size of 
our original portable, it is clearly 
the ultimate in portable comput- 
ing today. 

It features advanced 12-MHz 
80286 technology that enables 
you to run programs written for 
8-MHz personal computers up to 
50% faster without sacrificing 
compatibility. And it offers 
enough RAM to satisfy even the 


most demanding users. It comes 
with 640 Kbytes standard and is 
expandable to 6.6 Megabytes 
without touching one of its two 
attachable full-size expansion 
slots. Plus it offers an optional 
20- or 40-Megabyte high-speed 
internal fixed disk drive. So now 
you don't have to resort to exter- 
nal add-on drives that make por- 
tability difficult. 


It feels like we left 
new COM 


We didnt. 


po-iesen 
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12-MHz 80286 
microprocessor 
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Full-size, detachable, , 





Uses industry-standaro” 
5/4” diskettes 


We didn't stop there. Notice 
the full-size standard keyboard 
with a numeric keypad. The 
industry-standard 5%-inch disk- 
ette drive compatible with the 
rest of the business world. The 
See adjustable 640 x 400 
mee -resolution plasma display, 

ich conveniently provides text 
ed graphics on one screen. Even 


With the COMPAQ 
PORTABLE III, there are simply 
no trade-offs. Using ingenious 
methods to str ine the tech- 
nology, like surface-mounting 
chips on boards, we combined 
full-functionality with enhanced 
portabilit . Which reaffirms the 
status of Compaq’ as the world 
leader in portable personal 





an optional internal modem. computers. 


something out of the 
PORTABLE IIL. 










Memory expansion 20- Mg or 40-Mb 
up to 6.6 Mb drive 





Optional attachable 2-slot 
expansion uni unit — 






640 x 400 high-resolution plasma display 


mounts 





Optional internal modem Switchable 110 or 220V 





Helpful LED indicators 


Optional! leather 
carrying case 





Numeric keypad 


Built-in Meriaces for adding peripherals Real-time clock “seen pene 
iskette drive 
LOMPAA 
It simply works better LAA xe &. la : 


No other portable computer har- 
nesses as much power, speed, 
readability, memory, storage, 
and built-in industry-standard 
features as the new COMPAQ. 
PORTABLE II. 

Most other portables and 
laptops use much slower micro- 

rocessors. Most don't offer 

Eot-resolation displays or ex- 
pansion slots. Many don't offer 


high-capacity fixed disk drives. 
And not one offers the rugged, 
patented shock-mounting tech- 
nology that's so important for 
the survival of a portable 
computer. 

Their diskette drives are 
usually 3%” drives which make 
it impossible to use industry- 
standard 5%” diskettes. 
Compaq, on the other hand, 


uses industry-standard fixed 
disk drives. And our drives 
maximize compatibility with 
your desktop personal com- 
puters, so you don't have 
to transfer your data. Plus, our 
detachable full-size keyboard 
doesn't force you to use one 
that's small and cramped. 

Not one of our competitors 
can rival our memory and stor- 


It feels like the others 


They did. 





age capacity. The most RAM 
others offer is 2.6 Megabytes, 
which looks very small next to 
our 6.6 Megabytes. Storage is 
another story. The internal stor- 
age capacity of all our major 
competitors put together can't 
equal the storage capacity of a 


single COMPAQ PORTABLE III. 


We even offer an attachable, 
portable expansion unit, with 


left something out. 


two full-size industry-standard 
slots so you can add features of 
your own. 

It stands to reason that if our 
competitors had included some 
of the features we offer, chances 
are they would no longer be por- 
tables. This might be why 
Compaq sells more portable 
computers than any other com- 
pany in the world. 


It simply works better 
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The new COMPAQ PORTABLE III 
is actually half the size of our first 
rtable. It's also the fastest porta- 
le computer in the world today. 
With a processing speed of 
12 MHz, its 80286 microprocessor 
is noticeably superior to most 
advanced-technology desktops. But 
processing speed, as most serious 


We run even faster since 


business users know, is only one 
facet of high performance. 

The greatest limiting factor 
of total system performance is 
the of disk drives. The fixed 
disk drives in the COMPAQ 
PORTABLE III are three times 
faster than most others, with an 
average access time of less than 





30 milliseconds. We also built in” : 
high-speed RAM. Together, these 
enhancements work with the 
high-speed processor to avoid 
system bottlenecks, thereby max- 
imizing information flow. You 
can even add an 8-MHz 80287 
coprocessor to accelerate math- 
intensive work. So now there's 








less wait, with less weight. 

The COMPAQ PORTABLE III 
is the most advanced portable in 
the world and offers the sophisti- 
cated user features normally asso- 
ciated with desktops. As with 
any computer we design, we 
make your needs our blueprint. 
Compaq gives you more function- 


ality, versatility, power, memory, 
storage, and performance to go. 
Through innovative design 
and engineering, we've built even 
more into an even smaller pack- 
age. So once again, Compag has 
set a precedent, a standard by . 
which all other portable comput- . w 


ers will be judged. ed 


we've lost a few pounds. 





—. 
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We obviously designed the 
COMPAQ PORTABLE III for the 
open road. But what makes it 
exceptional is that it can also 
hold its own on a desktop. Its 
speed, memory, and storage ca- 
pacity help it outperform most 
desktop PC's. As an executive 
por tool, it can handle your 
iggest spreadsheets and largest 
data bases. And its ability to net- 
work and communicate with 


mainframes will also surprise you. 


So perhaps it's not surprising 
that the COMPAO PORTABLE 
III, like all of our portables, isn't 
just for people who are going 
places. It's also for those who 
appreciate a ie trint that's 
nearly 50% smaller than the 
average desktop computer. This 
built-in versatility proves 
Compag always has a better 
handle on personal computing. 


See the new COMPAQ 
PORTABLE III on a desktop 
near you—at one of over 3000 
Authorized COMPAQ Computer 
Dealers worldwide. 

For more information 
or the dealer nearest you, call 
1-800-231-0900 and ask for 
Operator 31. In Canada, call 
416-449-8741, Operator 31. 

1987 Compag Computer Corporation. 
All rights reserved. Printed in the U.S.A. 


This COMPAO PORTABLE III 
is so busy 1n the office, 
it doesnt get out much. 
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DON’T PURCHASE THE VECTOR MACH 8 
286 COMPATIBLE ON PRICE ALONE... 
BUT WHO COULD BLAME You? 
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Evaluation units 


and dealer incentive programs 
available to qualified applicants. 


For the growing legion of perfectionists who refuse to sacrifice 
American-made quality, the Mach 8 by Vector Computer Research is 
becoming the personal computer of choice. 


From its gold-etched circuits to its three-year lithium battery, the Mach 8 
286 Compatible houses only the industry's finest components. 


Each system is backed by a 30-day money-back guarantee, a full-year 
replacement warranty, extensive operational and technical documentation, 
and the industry's finest technical support. 


VECTAD PLECLFADCU 


803 S. ADAMS _ 
FREDERICKSBURG, TX 78624 
(512) 997-6001 
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Tecmar Set the 
Standard for Excellence 
in Tape Backup. 


Now Weve 
Topped It. 


Introducing 
QT-125" 


Nobody has to tell you that Tecmar is the leader 
in tape backup systems. After all, more than 
70,000 users have chosen Tecmar's popular 
QIC-60™ 6OMByte products to protect their data. 
The New Standard. And now, Tecmar has set 
the new tape backup standard for massive data 
storage applications—with a LOSMByte tape 
system for IBM PC/XT/AT, Compaq 286, 386 
and compatibles. It's called the QI-125, the first 
in Tecmar's new Qualitylape™ family of products. 


The Performance Leader. The QI-125 internal 
and external drives incorporate industry-stand- 
ard SFTOS™ tape drive software, are QIC-120 
hardware compatible, and employ the high-relia- 
ee drive. ipeemouaece 





* Network compatibility with Novell, 3COM 
and IBM Token Ring. 

¢ Automatic and unattended backup, 

© IBM 6157 streaming cartridge tape 
compatibility. 








© On-line backup speed of 5MBytes per minute. 
© File-by-file or mirror-image backup and restore. 
¢ And much more, 


Two-Year Warranty Plus. Best of all, with the 
QI-125 you get Tecmar quality backed by the 
industry's only twoyear warranty including the 
new QuickTurn™ Quality Service program. If 
you have any trouble with your Tecmar QI-125 
in the first six months of operation, we'll send 
you a replacement within 48 hours. 


Easy Availability, Tecmar 
products are available at 

ComputerLand? Business- 
Land? Entre Computer 
Centers and Sears Business 
Systems Centers nationwide. 


Sa RB Lea Sa, Hse eodnaps | 
backup, go for the top in quality, reliabilityand 
performance. It's Tecmar—again. Call Tecmar | 
for more information at (216) 349-1009. 
QIC-60iis a trademark of Colorado Memory Systems, SYTOS isa 
trademark ol Syton Corp, TBM PC/T/AT av regetered rade 

marks of Intemational Business Machmes Corp.. ComputerLand is a 
registered trademark of ComputerLand Corporation: BusinessLand 

1$a registered trademark of BustnessLand Corporation 


TEGVAR | 
asubpchary of Faxon Inc. 


The Power Behind Your PC 







Tecmar, Inc..6225 Cochran Road, Solon, Ohio 44139-3377 | 
Telephone: (216) 349-1009, Telex: 466692 | 
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Here’ s everything you need to get started on a lucrative career as a computer magazine 
columnist, right on this page. Fame and fortune, guaranteed. 





@ JOHN C. DVORAK 


VtEWPOINTS 


‘TOO MANY 


COLUMNS, TOO 
LITTLE TIME 





cople often ask me how can I write 

so many columns. **How do you get 

enough ideas? It must be a prob- 
lem,”’ they say. It turns out that the prob- 
lem isn't getting enough ideas. The prob- 
lem is getting too many idcas. | handle this 
overabundance of brain power with a 
semiannual do-it-yourself column in 
which I freely give away superb column 
topics and ideas that I simply don't have 
time to write because too many new ones 
are piling up. I suggest that you take at 
least one of these fascinating topics and 
write a few columns for a local magazine 
or newsletter. Here are the topics; take 
your pick. 

The first topic is a rhetorical question: /s 
it still possible to start a successful soft- 
ware company? There are some who feel 
that the game is over. Others think that the 
big money is yet to be made. What do you 
think? 

Is there anything new in the world? 
This column would discuss the fact that the 
electronic spreadsheet seems to be the only 
original idea put into practice on a micro- 
computer—and that this machine can do 
nothing other than act as an expensive 
typewriter and Rolodex. 


Can IBM make a comeback? Ws pretty 


pathetic that we can talk about a comeback 
for a company that totally dominates the 
computer industry already. Do we really 
want these guys to make a comeback? 
What would such a comeback be like? The 
topic is too scary for me to write about. 
Will Digital Equipment Corp. ever be a 
player? DEC is always good material for a 
column or two. I remember when it was 


first suggested that Digital would build a 
desktop machine. “‘DEC'II kill IBM. It 
knows all about litthe machines,”’ was 
what industry pundits divined. Exactly 
why DEC can’t perform well in the low 
end of the market is a mystery that is worth 
exploring. 

The future of the retail operation. Since 
day one, observers have predicted that re- 
tailers cannot make money selling person- 
al computers. Back in 1979 some guy 
claimed that they make all their money 
selling magazines. Now they don't even 
carry magazines. This idea immediately 
brings to mind another title: How has com- 
puter retailing changed? It seems to me 
that it has tumed into a frightfully boring 
business. 

The BBS movement—*' promises, 
promises.’’ Here's a good topic for the am- 
ateur sociologist. What ever happened to 
all the pie-in-the-sky hopes for the BBS 
movement? ] don't know if you've noticed 








but what were once called Community 


Computerized Bulletin Boards have turned | 


into nothing more than software down- 
loading services or clearinghouses for un- 
usual cults such as druids or sadomasoch- 
ism clubs. What happened? Druids, there 
seems to be an incredible interest in the 
Christian community in computers. Why 
are ministers in small churches so hope- 
lessly enamored by the things? There are 
no less than two software companies that 
have put the entire Bible on disk. What's 
the attraction? 

Software broadcasting. This one really 
cracks me up. In fact, I recently had lunch 
with a fellow starting up a new software 
broadcasting company. If you haven't 
heard of software broadcasting, it’s a tech- 
nique whereby you broadcast over the air- 
waves (usually on a subcarrier) software 
that can be received and put on disk by 
some guy with an antenna hooked to his 
computer. For some unknown reason (at 
least to me), there are people roaming 
around who think this is a fabulous idea. 
How do they get that way? 

This brings me to my last topic: an 
overview of all the crackpot schemes, in- 
cluding the above. A whole article begs to 
be written about crackpot keyboards and 
input devices. And I'm not talking about 
the Dvorak keyboard, either. I'm talking 
about keyboards shaped like balls and key- 
boards with keys all over the place. And 
let's not forget foot pedals and micro- 
phones as input devices. 

These ideas should get you started on a 


new and lucrative career as acomputercol- | 


umnist. 
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Turn your PC into a 
multi-user system. 


Convert your IBM PC-AT 
(or compatible) into a multi- 
user/tasking UNIX work 
eon absolutely the best 
price anywhere, any time. 
Based on the AT&T-certified 
UNIX System V/286, the 
MICROPORT SYSTEM V/AT 
is designed for use in vir- 
tually any computer environ- 
ment, from office automation 
to software development. 


Over 200 utilities 
come standard. 


Grep, awk, sort, split, cut, paste, vi and 
ed (and many more) now let you search 
and modify files, make use of electronic 
mail, emulate terminals, calculate elec- 
tronically, convert data and publish. 

EM V/AT is more than a look-alike. 
It was derived from AT&T's own UNIX 
System V release 2 iAPX286. It thereby 
contains standard System V features the 
competitors don't support, such as the 
powerful symbolic debugger, sdb, the 
shell-layering job-contral facility and the 
F77 Fortran compiler, as well as program- 
ming tools such as ctrace, cflow, and bs. 
Also standard is File System Hardening 
ial greatly reduces data loss in a power 

ilure. 


Want some more features? 


© Console driver providing ANSI terminal 
interface for monochrome, CGA, 
Hercules and EGA cards. 


Multiple Virtual consoles allow up to 
four virtual windows of operation. 


Record and File Locking 
¢ Supports the 2686's 16 megabyte virtual 


address space and fully utilizes its other 
advance features. 


Supports all standard IBM drive types 
and most non-standard hard-disk 
drives. 
Requires only one hard-disk partition, 
and allows DOS to reside on the same 
hard disk. 
¢ Provides utilities to transfer files to-and- 
from DOS file systems, 
CIRCLE 170 ON READER SERVICE CARD 
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© Dynamic disk buffer allocation provides 
RAM disk performance for systems with 
large memory configuration. 


e Runs on virtually all PC-AT clones. 


¢ Binary compatible 
with the AT&T 6300 
Plus UNIX System. 


Super software- 
deveiopment 
_environment_ 


We've provided everything: Make, 
yace, lex, secs, cflow, ctrace plus every 
standard System V software-development 
tool. The F77 Fortran compiler And the 
AT&T Portable C compiler for the 286. Both 
C and Fortran compilers generate 287 in- 
structions directly—for systems not con- 
taining 287 math coprocessors, a kernel- 
resident IEEE-compatible 287 emulator is 
provided. The large-model code produced 
by the compiler is among the densest and 
fastest currently available. 


aUNiX: 


MICROPORT offers SYSTEM V/AT ata 
fraction of the price of the competitors 
simply because we build on the generic 
System V/286 product from AT&T. This en- 
tire utility package from the certified 
release has been copied directly to 
SYSTEM V/AT—without so much as a 
recompile. Not only does this mean that 
MICROPORT can offer SYSTEM V/AT at a 
remarkable low price, it also guarantees a 
level of quality present in few (if any) other 
UNIX-system implementations. (And, since 
our staff was part of the lean’ that im- 
plemented the standard lem V/286 
Port for Intel, MICROPORT can offer com- 
ae support for the system, as 
well. 


And a dollar change 


The price is even better than you 
thought. Order right away and we'll retum 
one silver dollar just as rapidly, with your 
product shipment (If youd like a little more 
time we'll apply that dollar to the cost of a 
oa we'll send right away 
too, 


NOTE: Educational institutions—Call 
about our nominally-priced site licensing 
and source code 


60 DAY MONEY-BACK GUARANTEE 


lar change. 


To order: Complete the information below. Your 
attractively-packaged and fully-documented order will be 
shipped within two weeks. 








QUANT ________ $169.00 


Tl TEXT PREPARATION SYSTEM Includes nrot! troft spell 
and other programs. 














(CA residents add 65% tax per copy) —__ 


Shipping and handhng charges {In the USA 
$1400. 9 Canada $1800 and in Europe. $110 


TOTAL DUE: 
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MICROPORT SYSTEMS, INC. 

10 Victor Square 

Scotts Valley, CA 95066 

800/822 UNIX or 800/PC2.UNIX (outside CA) 


RUNTIME SYSTEM Inciudes the SYSTEM V/AT operation TELEPHONE 
‘sysiem and over 200 utdities. for two users. a= 
QUANT _ $160.00 ADDRESS. 4 
3 SOFTWARE DEVELOPMENT SYSTEM The complete | 
Software Generation System for 286 development CIty. 


STATE. ZIP. 








QUANT $169.00 = COUNTRY. | 
3 THE COMPLETE SYSTEM Contains ai! three packages = = = 
indicated above XI VISA =] MASTERCARD BANK DRAFT 2ICHECK | 
QUANT, $439.00 = CARDNUMBER __EXP DATE 
< OPTIONAL threo 10 eght- user upgrade = 
QUAN’ $169.00 —- Send a brochure only and keep me on your maiing hst, 
Subtotal 


Please. | 
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INSIDE TRACK 


To sweat or not to sweat. Turning an 80286 into an 
80386 effortlessly. 


ot-rodding the PC Dept.: The hot- 
test project in Silicon Valley is the 
once-secret Intel project to design a 


new version of the 80386 chip that can | 


use 16-bit memory and be pin compatible 
with the 80286 chip. At the same time it 
should be able to run all 80386 software 


and forthcoming 368-oriented operating | 


systems. 
The reason the company wanted to 


keep the project under wraps is that it | 


fears that sales of the 80286 will dwindle. 
In other words, the company figures peo- 
ple will view the 80286 as some sort of 
stopgap processor and cease buying it. 
My take is entirely different. If the 
product is truly pin compatible and can 
become a swappable part (supposedly 
you can pull out an 80286 chip and drop 
in the 16-bit 80386 in much the same way 
a V-20 can be dropped into an 8088 slot), 
then I feel that people will gladly buy 
80286 machines, knowing that the up- 
grade won’t leave them with a white ele- 


phant. Unless the new Intel part requires | 


extra support chips, there is no reason to 


wait for an 80386 machine—buy an | 


80286 and upgrade later. 

Meanwhile Dept.: The rumors con- 
tinue to fly about IBM and its future as a 
dominant force in the world of the desk- 
top computer. The new operating system 
(still called ADOS as of this writing) has 
created a load of gossipy stories. Let’s 
summarize them by saying that it seems 
the product has been misnamed. It 
shouldn’t be ADOS but, perhaps, 
ADOG. That must be the name because 
that’s what everyone is calling it. 

Besides the fact that far too many pro- 
grams refuse to work properly running 
under ADOG ... er... ADOS, it 
seems to be noticeably slow. Manufac- 
turers of utilities tell me that few (if any) 





| of the utility programs that deal with disk 


V/O, and surely none of the packages that 
are memory resident, will work with the 
new operating environments. In fact, it 
seems that the little add-ons and fancy 
enhancements will only work if they are 
device drivers. That means that in your 
CONFIG.SYS file you'll have a slew of 
new DEVICE= WIDGET. SYS state- 
ments. ‘‘It will be worse than the memo- 
ry-resident conflicts ever were,’’ says 
one observer. There’ll be dozens of de- 
vice drivers fighting for the same inter- 
tupts. Bombs away. 

As you begin to see this trend emerge 
in the next couple of years, take my ad- 
vice, the same I give for memory-resi- 
dent programs: avoid programs that have 
rigid requirements such as ‘‘make sure 
this is the last device driver you load.’’ 

Genuinely Interesting Software 


Dept.: While on the subject of utilities, I | 


see that the successful Paul Mace (known 
best for his Mace Utilities) is publishing 
other obscure utility programs. One of 
the most interesting is HTEST/HFOR- 
MAT from Kolod Research. This is a 
hard disk utility that among other things 
has a utility called HOPTIMUM. This 
program optimizes the interleave of 


| your individual hard disk for maxi- 


mum performance. The interleave val- 
ue of a hard disk refers to the way the sec- 
tors are laid out on a hard disk. They are 
scattered in such a way that the head 
won’t miss them as the platter whirls by. 
The IBM PC is notorious for using an in- 
terleave that is too conservative, thus 
hurting performance. But determining 
the exact interleave for maximum perfor- 
mance has, until now, all been by trial 
and error. This does it for you by trying 
and testing various interleaves automati- 
cally. The package includes other nifty 





hard disk utilities, too. It’s $89.95 from 
Paul Mace Software. Call (503) 488- 
0224 or write Paul Mace Software, 123 
N. First St., Ashland, OR 97520. 

You Have to Wonder Dept.: Perfor- 
mance nuts are still moaning about the 
slow speed of the PostScript drivers crop- 
ping up in desktop publishing packages. 
Taking an hour to output a complex logo 


| isn’t acceptable in this day and age. Per- 


haps it’s why Hewlett-Packard has gone 
its own way. The hot rumor is that HP 
will introduce a faster interface processor 
PC card that will blow PostScript and the 
LaserWriter away. I’ve heard ten times 
faster. I’m prepared to believe three 
times faster. But then again, a banana 
slug is faster than a LaserWriter. 

This brings me to a point of infor- 
mation. 

How does one deal with the concept 
of ‘desktop publishing’’? What exactly 
does it mean? Our illustrious West Coast 
editor, Stew Alsop, likens it to nothing 
more than a vertical application. It’s nota 
world unto itself. It’s more like a spread- 
sheet program. And like a spreadsheet it 
moves around chunks of data for the 
purposes of producing a fancy output. In 
the case of a spreadsheet, the fancy out- 
put is a printed spreadsheet. The desktop 
publishing package produces a fancy let- 
ter or brochure or newsletter. 

So it’s a category of product, nothing 
more. And it’s nothing new, either. 
Products like Fancy Font, Fontrix, and 
other programs that maximized the dot 
matrix printer are not that different. The 
resolution has improved and image ma- 
nipulation has been added. Combine this 
with the emergence of the desktop scan- 
ner and you have desktop publishing. 

What I’m waiting for now is for some 
sharp Japanese company to recognize the 
fact that the scanner, laser printer, and 
copying machine can be combined into a 
laser-printer-photocopier-scanner- 
fax-machine all in one box. Sell me one 
for $995, please! Pct 
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Harvard Profes 
is better int 





Introducing the one desktop 
publishing program to help you look 
your best in the long run—and the 
short run. New Harvard Professional 
Publisher has all the important 
features you need to produce truly 
professional documents on your 
IBM PC, from one page, to ten pages, 


HPP handles virtually all the 
details automatically. Just develop 
your own style sheet and create a page 
design. Then Harvard Professional 
Publisher automatically flows text for 
page after page, placing headlines, 
subheads, continuation messages 
and page numbers along the way. 


message, HPP concentrates on giving 
it maximum impact, with sophis- 
ticated typographic systems, like 
widow and orphan control, automatic 
leading, vertical justification and 
column balancing. 

But, when you want choices, 
HPP really delivers, too. Interactive 











to hundreds of pages. While you concentrate on your —_— on-screen editing lets you make | 
AUTOMATIC KERNING AND TRACKING 
Achieve a truly professional look, with | 
automatically tightened letter-spacing. | 
HPP’ tracking function goes even . 

Surther, by tightening large type, to. 
| 
AUTOMATIC CONTINUATION —a 

MESSAGES 


Automatically flows text from one page 
to another, inserting ‘continued on" 
and ‘continued from" messages. If layout 
ts revised, page referral numbers are 








automatically updated. 
HYPHENATION AND BEST-FIT 
JUSTIFICATION L ONG ME To 
Automatically seeks optimum word “Toispe 
spacing, letter spacing and hyphenation bone ee best 








using both dictionary and algorithmic 
methods, for a sophisticated, professional 
appearance. Widow and orphan 
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controls, too. 
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Put together 














images, using variable word-spacing 
and automatic hyphenation controls for 
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superior results. ment. he dover, 
unique 
your Struc; 
SCANNED IMAGES Temory about any edt 
Our m 
Imports, enlarges and reduces scanned polices CO™PARY services “or the Lone 


line art and photographs, plus images 
created with free-drawing programs like 
PC Paintbrush. 


Unfonunatet + Tad ran o 
fOnunued on fal 






A SHORT His 
7 
OF LONG RUN” 


A shoo-in for Success? 
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tevisions on the spot. And HPP’s expand or condense a face and easily For more information, see 
“WYSIWYG" display lets you place all add enhancements like drop caps, your local SPC dealer or call 1-303- 
text with pinpoint accuracy. grey tints, rules and boxes. 799-4900 for a free brochure. 

Choose from a variety of type So don't just make a page, Runs on IBM PC and other 
faces, styles and sizes. Even foreign make an impression, with Harvard compatible MS DOS computers. 
and mathematical character sets Professional Publisher. In the long Software Publishing Corporation, 
are no problem. run, you'll be glad you did. PO, Box 7210 Mt. View, 

Plus, with HPP you can adjust CA 94039-7210. 


leading, design with reverse type, 


AUTOMATIC PAGE STYLE FORMATTING 

Set up a page style once, and HPP will 

~~ JSollow it automatically, inserting 
headers, footers, rules and boxes. Even 


_— t different styles for left and right pages. 
Sal ( IMPORT CHARTS FROM LOTUS 1-2-3 


Easily incorporates spreadsheet print 
JSiles and charts from Lotus, plus 












/n addition to placing page numbers 
automatically, HPP can handle a variety 
of numbering systems like section/page 
definitions and more. 


a? 

BANUAL i high-quality Harvard Presentation 
————————— : Graphics images. 
———— a 
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WOYS Ro The oop AUTOMATIC PAGE NUMBERING 
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CAPTIONS ANYWHERE, 
EVEN ACROSS COLUMNS 
With HPP. its easy to 
instandy place text 
—any place you want it. 


/ HANGING INDENTS 
f Automatically creates hanging and 
A paragraph indents, in addition to 
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“Rampage” 286 Offers Up To was tine consuming until Linda got AST’s Rampage 
2 Megabytes Of Memory For 286. With the operating environment software 
Our ATs and XT 286s. AST includes with all its expanded 
Linda's job requires her to be - memory boards, she’s able to load 
a jack of all trades... accountant, wa her applications directly into 
writer, even market researcher. RAM once in the morning. 
To get the job done she uses ~ Now she jumps from applica- 


specialized software applications— 
1-2-3" for spreadsheets, WordStar* 
for writing and dBASE III" for her 
extensive database files. 

Moving between applications 


“We Needed Versati. 
: . Solutio 


tion to application with the touch 
of a key And she can even do sev- 
eral tasks, using multiple applica- 
tions, at the same time. Rampage 
286 was the right choice for Lin 


















“Advantage Premium’ For A 

Combination Of I/O Ports and 
Expanded Memory. 

Bill is setting up his new 
AT with a modem to send and 
receive information, a plotter to 
plot and analyze data, and a 
letter-quality printer for reports 
and letters. 

We knew he'd need extra 
ports. So we ordered his AT with 
AST's Advantage Premium. It 
offers the same expanded 


memory features of the Rampage 286, combined 

with one or two serial ports and a parallel port— 
all in a single slot. 

” With 2 Mb of expanded memory, 
®  Billintends to set up large RAM 

disks and print buffers. 

Advantage Premium gives AT 
users, like Bill, all the power 
and flexibility they need. 
Maybe that's why PC 
Magazine selected it as 
Editor's Choice for AT multi- 
function boards:* 


le AT Memory 
ns. We Chosé AST” 


“For Business Graphics...Rampage/EGA Is The 
Right Single-Slot Memory/EGA Solution. 

In accounting, Rick, uses EGA-color 
graphics to convert data into charts and graphs. 
These images help him to quickly analyze and 
understand the mountains of data his department 
acquires. He's found that EGA offers the sharpest, 
clearest images. 

Rick also creates big spreadsheets using the 
expanded memory version of Lotus* 1-2-3. And here 
Rampage/EGA'’s 2 MB of expanded memory can 
come in mighty handy. 

When we added EGA capability to other ATs, 
Rick recommended AST's Rampage/EGA. He said 
it works with popular monochrome, color and 
enhanced color monitors and makes 
upgrading a system easy. We took his 
advice. Now Rick is the 
Accounting Manager.” 
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“Extended Memory Is Supported, Too! 

We use extended memory for large 
RAM disks and print buffers. And it's com- 

patible with current and future protected 
mode operating systems, like XENIX’” 
“Now Get A Special Offer On Lotus Metro! 

Buy an AST Premium Series Board before June 
30th and get a special offer on your purchase of Metro. 
Metro is a memory-resident, desktop-management 
program with 12 accessories and a macro generator. 
It's designed to help you save time by providing 
greater access to the power of your PC!” 

To Learn More Call (714) 863-1480. Or send 
the coupon to AST at the address below. 

AST markets products surtdicide —in Farape crtll 441 S68 4350. in the far beat grill 882 O40 OUT te Cotmaste 
eanll 416 826 7514 AST the AST logge Reumpray otnd SexPukPhns megesdoneed inubcwuarks send Pr mutim Serics 

atid SixPitkPremetun trademarks of AST Rescetnclt bc Latics tit 1-2-3 registered etal Metres trate imuieks of f obors 
Development Cons ABASE {it regstered inedcmetrt: of Ackion Bite WardStar ngotcred trademark of 

MuvuPre tnternetional Copyright + 1986 AST Hewerch tac All nghts earn 

“PC Mageune tdites Choice for AT Madtifrncture Hentrd kantietry 1987 

Yes, send me information on AST's Premium Series boards lor the AT! 
Name 


Tithe 


Address 








City/State/Zip 
Telephone ( ) 


Send to: AST Research, linc., 2121 Alton Ave,, @ 


Irvine, CA, 92714-4992, Attn: MC 
4/14/87 
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BOB STANTON HAD A GREAT IDEA. 
AN HOUR LATER HE WAS TESTING IT. 


Appointments. Everybody jaz =aeeaeaaaaeaaranaeereeaaae SATAY | 
takes them — dentists, auto~ | [Ee z 
coerced Oe il Me FF 5 

nd lots of computer applica- ff 7 | 
tions need appointment | fp: a | Booked ln le 
screens. | 3 ee | a oe rl 

Bob thought that a calen- ff 
dar made a terrific graphic 
metaphor for taking appoint- 
ments. Simply use the arrow 
keys to pa an open date, then 
press the Enter key, and up 
pops an appointment window. 

Lucky for Bob, he’s a 
CLARION programmer, one of 
a fast growing cadre of super-productive application developers. 

With CLARION’s Screener utility, he painted a white calendar on a black back- 
proune Then he drew a white-on-blue track around the page and between the days. 

le lige in the days of the week — and voila! —a calendar! 

LARION knows that a PC monitor is refreshed from memory, so it treats a 
screen layout like a group of variables. Just move data to a screen variable, and it 
shows up on the monitor. 

Bob set up dimensioned screen variables for the days of the month and a screen 
pointer for selecting a date, and he was done. Then Screener generated the code . 

Then Bob drew the appointments window, built an poeacrcent file, filled in the 
connecting code and tested it — ONE HOUR AFTER HE STARTED! 

Testing was a breeze. Screener doesn’t just write code, it compiles your source, 
displays a screen, gets the changes, then replaces the old code in your program. 


Ea 
~ 
= 





’ 
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So here are Bob's appointment screens. You can see the source listing to the right. 
We marked all the code ee 


reener wrote for him. 
a WHY CLARION? 
tf kee ee Why are application developers everywhere 
—.-=== changing to C (ON? 
if To Because CLARION gives you all the tools 
you need: a coupled compiler and editor; screen, 
report, and help generators; an import/export 
utility; a sort/backup/restore utility; a format~ 
ted file dump; a DOS shell — and much more. 
Because with CLARION ’s comprehensive 
data management routines, records can be 
: locked and files shared on Novell®, 3COM®, 
IBM® PC Net & Token Ring, Multi Link®, and most other networks. 
Because CLARION is not hardware locked or copy protected. Ryn-time systems 
into. and soon you will be able to translate CLARION into native machine code 
EXEs). 
And best yet, the price of CLARION v1.1 is just $395 plus shipping and handling. 
You'll need an IBM PC or true compatible with 320KB of memory and a hard disk drive. CLARION v1.1 
also comes with a 30-day money back guarantee. 


So call now and order C. ON v1.1. or ask for our ® 
detailed 16-page color brochure and reprints of major reviews. 
800/354-5444 C= seenosms 
bis} 


150 33064 305/785-4555 





Copynght 1966 Barrington Systems, Inc. CLARION ts a registered trademark of Ca ek oo eet Sokal Sitter tee paweae 
Novell 1s a registered trademark of Novell, Inc. 3COM 1s a registered trademark of 3COM Corporation Mukti Link is a registered trademark of Software Link, Inc. Ag 
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"WRESTLING WITH 
THE LASERJET PLUS 


Taming Hewlett-Packard s Laserjet printers is a challenge that has clear rewards. Norton 
details his exploits and, on the following pages, Jim Seymour reveals a few other solutions. 


s regular readers of this column al- 
ready know, I’m a big fan of the 
Hewlett-Packard Laserjet printer, 
especially when Microsoft Word is driving 
it. The near-typeset-quality documents 
you can get out of this combination are 
really terrific. I do all my best-quality cor- 
respondence on it and, until recently, was 
using it to typeset my software manuals 


| too. (For that I’ve now moved up to the 
| Apple LaserWriter—a more expensive 


step that many people would not want to 
take.) 

I’ve had some ups and downs with the 
Laserjet, experiences that I thought would 
be worth sharing with you. If you have, or 
are thinking of getting, a Laserjet, you can 
avoid my mishaps and go straight to the 
successes. 

The original Laserjet had only a limited 
graphics capability and could get its fonts 
only from plug-in cartridges. But when the 
fancier Laserjet Plus model appeared, it 
added more graphics and the ability to take 
downloaded ‘‘soft”’ fonts. 

I thought that would be terrific, and so I 
upgraded my Laserjet to a Plus. But in the 
end I was disappointed by it, and, for | 
many people, I wouldn’t recommend it. | 

My main disappointment was in how | 
clumsy the soft fonts were to use. I expect- 
ed that the procedure was simply to start | 
the day by turning on the machine and | 
downloading the fonts for a day’s worth of 
use. (Downloading fonts, by the way, is | 
painfully slow for the serial-port version of | 
the Laserjet; with a parailel port it’s much | 
quicker, but hardly instantaneous.) Under 
the right circumstances that may do the job 


for you, but I found that the programs I 
used with the Laserjet would either ignore 
the soft fonts I'd loaded, insisting on using 
a cartridge, or worse, clear my soft fonts 
out and download their own, doing it again 
| and again each time | printed. 

The result was that I found that soft 
fonts were so impractical and time-con- 
suming to use that I avoided them, except 
for the few times | just really had to have | 
their benefit. 

That’s not what we look for in a tool. 
We want good tools to enrich our lives and | 
work all the time, not tools that we have to | 
fight with to make work. On that basis, 
while I do highly recommend the basic La- 
serjet, for most people’s everyday work I 
don’t recommend the more expensive Plus 
version. 





RECOMMENDED On the other hand, 
in my most recent adventure with the La- 
serjet, I’ve uncovered a way to get good 






a 





typeset-quality printing and to beef up the 
variety of things you can do on the printer. 
It’s the new ‘‘Z’’ font cartridge (also 
known as the Microsoft I cartridge), de- 
veloped by Microsoft and Hewlett-Pack- 
ard together. 

If your software can take advantage of 
the Z cartridge, you're in for a real treat. 


| The Z cartridge takes everything I’ve liked 


about the old F cartridge and goes several 
steps further. With the Times Roman font 
you get the full set of roman, italic, and 
boldface variations for both [0 point and 
12 point; ditto for the Helvetica face. That 
makes both Times and Helvetica really us- 
able for the first time. 

All too often, when it comes to comput- 
ing, every shiny red apple (and Apple) 
comes with a worm in it. Inthe case of the 
Z cartridge, the worm surfaces in the way 
Microsoft Word chooses to use the car- 
tridge. 

For reasons that have more to do with 
benefits to come than with current use, the 
Z cartridge has two variations on its type 
fonts. One is the familiar ASCII and the 
other is something new to Laserjet car- 
tridges called ECMA. ECMA has one 
flaw that | find hideous—instead of giving 
us nice typeset-quality single-quote char- 
acters, it has an extremely ugly version of 
them. 

If you’re not into typeset-quality laser 
printing, this might sound like no big deal, 
but the whole point of using a laser printer 
with good fonts is to get a result that looks 


| as good as a printed book. One of the nu- 


ances of quality printing is the use of the 
two single-quote characters (the forward 
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and backward single quotes, also called 
the apostrophe and reverse apostrophe). If 
you decide to double up these characters 
instead of sticking with the double-quote 
character, you can manage to produce a 
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professional-looking set of quotes. 

That is, except when you're using the 
ECMA symbol set—which, Microsoft 
Word chose to use, much to my chagrin. (I 
did figure out how to get it the way I want 


‘Watson keeps our top clients 
happy and brought us 16 
new accounts the first month.” 


Hank Gillespie, Manager 
Robert Thomas Secures 
Ingleside, Texas 


At Robert Thomas Securities, Watson lets 
clients place orders and get personalized 
market information around the clock from any 

hbutton phone. The service is so popular it 
rought the firm 16 new referral clients the 
ae month! a0 at a very reasonable cost: 
atson, a multi-purpose voice processing 
option for IBM BC, XT, AT, and compatibles, 
has a base price of only $498. 

For an ear-opening demo on how Watson 
can help you manage business communica- 
tions better, call 1-800-6-WATSON. In Mass., 


(617) 651-2186. 


‘3 





Natural MicroSystems Corporation 


Watson 6s a trademark of Natural MicroSystems Corp. IBM PC, XT and AT are tademarks of International Business Machines Corp. 
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it, though; you can find the gritty details at 
the end of this column.) 

In spite of that annoyance, the Z car- 
tridge is a delight, both because of its se- 
lection of fonts and sizes and because Mi- 
crosoft and Hewlett-Packard have finally 
gotten the letter spacing right. 


OUT WITH THE BAD AIR One of the 
things that’s been an ongoing source of 
amusement and frustration is the mystery 
of why Hewlett-Packard has so much trou- 
ble taking the air out of its fonts. ‘‘Air’’ is 
the unnecessary blank space that intrudes 
between characters on a line. Too much 
air—or ‘‘fat”’—spaces out the letters in a | 
word and makes the typesetting appear 
clumsy and unprofessional. In subtle 
ways, it also slows down our reading, be- 
cause to the eye it separates letters into in- 
dividual visual units instead of packing 
them into complete words. | 

If having too much air is a kind of fat, | 
HP's original proportional-spaced font 
cartridge for the Laserjet, the ‘*B’’ car- 
tridge, was grossly flabby. In fact, the B | 
cartridge’s spacing was so terribly messed 
up that Hewlett-Packard had to replace it 
with an equivalent, but tighter spaced, 
“F”? cartridge. 

Unfortunately, two tries weren’t 
enough. Although the F cartridge was a lot 
better than the B cartridge, it still had too 
much air in it. 

Finally, on the third try, HP and Micro- 
soft got it right with the new ‘“‘Microsoft 
1”’ cartridge. While the real purpose of the 
MS-] cartridge is to give a better selection 
of typefaces and point sizes, just getting 
the spacing right is enough to make it 
worthwhile to rush out and buy this new 
cartridge for your Laserjet. 

[See First Looks, page 33, for a review 
of Hewlett-Packard  s latest Laserjet print- 
er. And, on the following pages, Jim Sey- 
mour details his own adventures and some 
different ways to tame the testy HP print- 
ers.—Ed.] 








TECHNICAL DETAILS For anyone 
who wants to do it, here is how to modify 
Microsoft Word’s printer driver to use the 
ASCII symbols, with their proper quotes. 
To do this, we'll be using the MAKEPRD 
tool that comes with Microsoft Word, it 
translates printer definition files (PRDs) in 
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SOLID SOFTWARE VALUES, PRICED FROM JUST 


GREAT 


IBM PC 








SOFTWARE 
UNDER 


$10! 





’ | POPULAR SOFTWARE—Our best-sell- 
ing programs, just $7.95 each—exclu- 





sively designed and fully guaranteed 
I by Software Express/Direct. 


SPECIAL OFFER: Buy any 


|) Hens for 9. 
or 


ees te ten 
or more fer just 


1 Exoe cnc arrears For fos 


= = 


= 


ee ee ee ee eee ie 


fee ee oe os os os oe om oes oe oe om oe ow ow 





dow design does all standard 
losn calculations, including 


missing factor option to caleu- 
late monthly payments at vari- 
ous Intarast rates Fast and 
easy printing of all tabias. 


C-2-3 PRINTER Sideways 


Printing of 
Models Stop cutting and tap- 
Ing your 5) isheet mod- 
als ..1-2-3 Printer easily prints 
modela of all spreadsheet pro- 
gars aideways on your EP. 

or IBM dot-matrix printar 


DENEM LETTERS SO Ready- 
to-Ulee Business Letters Fro- 
fessionally- written business 
latters, sultabia for many com- 
mon business situations, 
teady to use and customiza 
with any word processing pro- 
gram. 





P€ Great program for special 
events—prints continuous 
bannar messages in seven- 
inch high lattars on your PC 
printer Includes typestyles for 
EPSON/IBM dot-matrix printars. 


LINVESTICALC Hight Basic 
Financial eels includes the 
most commonly- used invest: 
ment catculations Fast win- 
dow dasign Inctudes Future | 
Valua, investment and Annuity 
Returns, Regular Deposits and 
hay more, including fast print- 
ing 

LUMSK FILER Organize Your 
Disks With Heat, Printed 
Labels Graat get: organized 
Program prints the filenama 
contants of your disks in re- 
duced-siza type on commonly 
available self-stick disk la- 
bels, on your dot-matrix 
printer. 


OFUT BUSTERS Fast-Puced 
Pyramid Actien Help Bold 
Adventurer Buster Cheops 
feach the jewel-encrusted um 
at the top of Tut's Pyramid 
Fun, fast, and very sneaky! 
(Color/Graphics req'd.) 


CHESS A Good, 
Chees Great beginnar’s 
Chess Eight skill levels and 
houre of fun...nothing lika it at 
three times the price (Colo 
Graphics req’d.}. 





NO-RISK GUARANTEED FROM SOFTW, 


the onl rams 


CIPROMCT MANAGER 
‘Superb value in a project man | 
agemem package! An excellent 
and complete 
cies manager for the PC 
iso features full charting ca- 
pabilifies (£2270691) 





CUNVENTORY CONTROL 
Good Inventory control program 
for the small business 
(822707818250 


CME MANAGER Creats 
infinite custom databases for 
your Own applications An @x: 
Callant, full-featured database 
program st a super pnce 
82270791) $3.50 











LOVEAWPLATE MASER De- 
Sign cut-out command cards, 
for your favorite programe (EP. 


‘SON/BM dot-matrix 
eq d) (82270951) 


CALENDAR GENER- 
ATOR Generais calendars for 
any month and yeer 
{82270961)$8.50 


DCOMPUTER TUTOR c:-. 
cellent, complete tutorial cov. 
ers all aspects of PC uss for 
the novice _ coiorful and inter. 
active! (E2280971) $3.50 


inter 











(Cotor/ CS 
rede) 270005 FSO 


DROUCH TYPER improve 
your typing shiile with thia 
Series of hayboard dniis 
(£2280791) $3.50 


LIEW DURECTORY A 
‘eal replacement for the DOS. 
IR command with many more 
useful features, inctuding file 
Sort, fie attnbutes, many dis- 
Diay options and much more: 
4€3200182) $3.50 








CSCMIBN SAVER Memory. 
fesident uulity to prevent 
‘screen bum-out—automatic 
tined ae tum-off (not Her 
cules of PCr compatible). 
(€2200341) $8.50 


DOGIVE WAS GENERAL 
Recreale the mayor batties of 
the Cit War—see If you can 

beat History (82281751) 75¢ 








TYME SOFTWARE 
editorial staff. .all programs shipped on hi 
ah from 


OF SATISFIED IBM (AND 


TO $7.95...ALL 


THOUSANDS COMPATIBLE) PC OWNERS who've already 
gotten more value for their software dollar with powerful Software Express/Direct products. 
CHANMEL Incredibla software values carefully selected, evaluated and documented by our 


igh-quality diskettes for instant use. Minimum ordar is $10 If these ara 


us—order as many more aa you like. However, If you order at least one other 
package, you may also order less than this $10.00 minimum. 





ORAS? DRIVE Memory-resi- 
Gent program cures disk honk 
‘and increases your disk drive's 
speed by stmost 35% (Not for 

PCjn) (£3200451) 92.50 





DIMNIVE TESTER suspect a 
drive problem? Full diagnostics 
for your floppy dives 
(€2200461)$2.50 


[MEMORY MAP Displays 
amount of memory allocated. 
for each memory-resident pro- 
gram {Not for PCjr) 
{£3200541) 75¢ 











DRIVER Max. 
imiza EPSON power with two 
rograms Set different IBM 
printer fonts from 
COS also memory resident 
screen utility to print entire 
IGM character set 
(€2220171)) $2.50 


LETTER QUALITY 
PRINT Ai 1331. professional- 
booking business lettera! Turn 
your IBM dot matrix 
printer into @ near letter- 
printer (£3220291) 


LSUPER SPOOL save 
panung uma allows you to 
print documents whila runing 
other programs 

(€3220461) $2.56 


PRINT PONT SETTER 4 
Program to custom configura 
different fonts on any dot: 


matnx printer 
(62220951) $2.50 














DINGI-DRAW Create com- 
puter art with your PC! Excel- 
lent basic graphics creation 
Program using cursor keys. 
(Color/Graphics 

req d ) (82252191) $3.50 


CMUBIE SCORING Com. 
pose and play music scores on 
your PC (Color/Grapnics req d }. 
{82251611) $3.50 


CPE PRANO PLUS Elec 
‘tronic keyboard to play your 
oan Music 


(2250651) $2.50 


CNOA FINANCE £:<21- 
Sent, versatile home ee 

anatyza 
comnon |noastat axpendi- 
tres (82260191) 


O-2-3 FLOW CHARTER 
Draw flow charts using Lotus 
1-2-3 (req'd | (A2270111)75¢ 








CURA CALCULATOR Handy 
fetwemant planning program 
calculates your (RA how 
much to deposit.net worth at 
future time. etc. 

{82260171 $5.50 
Cres Cat: 


INVENTORY 
atog your household belong: 
ings. good for home ingurence 
purposes 02260251)82.50 


Interest- 
ing personal biorhythm cal 
culator (8228091 1)75¢ 





GENEALOGY 4 
completa, excellent geneviogy 
package to document tami 
ancestry (82260972) 


DRANDOM LOTTERY Use 
the PC to generate random 
bottery numbers. 
(82260912) 75¢ 











DAME THAT STATE 
Nama statas/capitsis - uses 
@aphic US.A map. popular 
and educational (Color/Graph- 
tes req’) (82261781) $2.50 





LASTRONOMER The com- 
pleta astronomical information 





Package data for ail ptanata 
and graphic displays for a 
@ven date (Color 1S. 
reqd) (€2282961; 

DSUB ATTAGH surmanne 
tries to sink moving ships from 
your keyboard, 
(82290111) 73¢ 


DPC POMRALL Finally, pir 
ball for the PC! Plays just like 
the old mechanical games 

without all of the quarters end 
the wasted Smooth flip- 








DROS Simitar to the arcade 
favorita FROGGER 


€2291171, $2.50 


JASTEROADS Codga and 
bias! those crazy space rocks! 
Great version of the classic 
"Asteroida ° Not AT ot PCjr 
compafibie (Coler/Graphics 
reqd }. (€3295194) 





CAMBSILE ATTACK The 
fate of our Nation ia in your 
hands! Defend major cites: 
ageinst a surprise miasiia at: 
tack (Color/Graphics req'd }. 
(€3291191) 





grt 
@ WHI dogfight with the notori- 


ous Red Baron while defending 
your home base Not PCjr com- 
patible (Color/Graphics req d ) 

€3290181 $2.50 





it te cat me 
golf game for a 
gover (€2290271)$2.50 





CPE ASTROLOGER An ax. 
Callent, interesting Astrology 
Program Produces Star Charts 
nd personalized Astrological 
fepon for your birthdats 
(€2290591) $2.90 


DINUCLEAR WAR A simu- 
felion of a global ther- 
Russisne (Color rogh 

CS 
read) (82291251,93.50 


DPE MONOPOLY A veeli- 





excellent adventure fantasy 
game (E2290761)$3-SC 





SPRCAL COLLECTIONS 
COLLECTIONS AND SAVE UP TO 46% 
CHANNEL 
OFF THE PRICE OF REGULAR PROGRAMS — 
ORDERED SEPARATELY: 


THE BUSINGSS COLLECTION $48.95 


(035 valua-packed Software Channel progrems for 
Buatness and Personal productivity - it’a our entire 
caltection of Business programs tn the Software 
Channel, and it's just $48 95 - you save $12.55 or 
20% off regular prices. (1272091). 


TNE GAME COLLECTION $65.95 


DSave 40% OFF the price of ali Software Channa! 
Game titles in this play-packed Collaction Inctudes all 
54 arcade, adventure, and stratagy games - you save 


$45 30. (€1292092} 


OUR GUARANTEE: Your complete satisfaction with all of our software products ia our most important goal. If for 
any reason you ara not satisfied with any program you purchase from Software Express/Direct, simply retum it to 
us, along with the orginal packaging, within 30 days of purchase, and your purchase price and shipping costs 


will be promptly refunded. 


TO ORDER NOW, CALL TOLL-FREE: 


1-800-331-8192 


VISA or MASTERCARD accepted...In Mi, call (313) 822-0603 


[lit Software 


Amenca’s instant 


NAME 


Company. 


Express 


DIRECT 





ADDRESS 





CITY 





STATE 


zip 
| use an: DIBM PC LPC xT LPC AT COPCjr Compaq L0thar (Specify): 


PHONE 





ORDER TOTAL: $___ (Orders under $15.00, plaase add $1.5D shipping and handling). 


METHOD OF PAYMENT: (Check enclosed LVISA MASTERCARD Enter credit card number betow: 


Signature 
EXP, DATE 








HOW TO ORDER: Phane Orders: Call our Toll-Free number for fast shipment—VISA or MASTERCARD accepted. 
Mell Orders: Check tha boxes naxt to the dasired program titles. fill out address form at right, enclose check 


and mail to Software 


Sex 2284, 
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TURBO-COOL POWER SUPPLIES 
KEEP PCs UP TO 45° COOLER! 


SPECIAL FEATURES 


@ PC, XT. XT 286 compatible 

@FCC-8 compliance, UL recognized 

© full 155 watt output (200 watt evailable) 

@ 4 drive connectors 

@ heavy duty electronic components 

@ reliable sinusoidal power stage 

®@twin 12 voc fans in a high performance 
slope-nose design 

@2'5 times more system cooling than an 


ordinary power supply with no additional 
noise 


CHECK THESE ADVANTAGES! 


EXPANDIBILITY 

Fill all your slots.. Turbo-Cool Power 
Supplies provide the extra power and extra 
cooling that a high performance system 
needs 


RELIABILITY 

Prevent intermittent data errors Turbo- 
Cool Power supplies insure a safe. cool 
operating environment, even under ad- 
verse conditions 


LONGEVITY 

Protect your investment expansion cards, 
hard drives, and other valuable compo- 
nents run 30°-45° cooler and last up to 
Ihree limes longer with a Turbo-Cool 
Power Supply 


EXPANSION CARDS 
TEMPERATURE TEST 


Actua 
Comdex 


TURBO-COOL 
Power Supply 


Ordinary 
Power Supply 


li you use furnace-emulation 
hardware such as turbo boards 
network cards or double hard 
drives, try the Turbo-Cool tS0 
PC Magazine 


TURBO-COOL 180 $149 
@ quantity pricing available 

© complete technical support 
© 1 year guarantee 

@ VISA/MC/COD/PO 


PC COOLING SYSTEMS 
31510 Mountain Way 
Bonsali, CA 92003 
(619) 723-9513 


Call for information about our complete line of high performance power 
supplies, ultra-quiet power suppiies, and auxiliary cooling fans for the 
PC/XT/AT. Turbo-Cool is a trademark of PC COOLING SYSTEMS. 
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VIEWPOINTS 
@ PETER NORTON 


and out of editable text format. 

We start by using MAKEPRD to con- 
vert the Z-cartridge file (HPLASMS 
-PRD) into text format (name it 
HPLASMS.DOC). After we edit two 
changes into the text file we'll finish by us- 
ing MAKEPRD to convert it back into 
PRD format (when you do that, you may 
want to give ita new name, to preserve the 
original HPLASMS.PRD). 

The first change we'll make is to search 
and replace the code that selects the 
ECMA symbols (11Q), replacing it with 
the code for the ASCII symbols (OU). 
That'll give us the look we want for the 
quote symbols. That’s an easy change to 
make, and it will give us the look we want, 
but it doesn’t inform Word that we’ve 
changed the width of the characters—so 
when Word goes to figure out how much 
space has been taken up, the calculations 
will be wrong. For paragraphs that are jus- 
tified left and right, it’s crucial that the 
spacing be exactly right. 


YOUR TABLE IS WAITING To fix 
that, we have to change the tables that de- 
fine the proportional spacing of each type 
font. Fortunately, that’s easy to do. If you 
browse through the printer file, you'll find 
that some tables are full of entries like 


| **32:65°’. These numbers define the width 
| for each character; the first number, 32 in 


our example, is the ASCII character code, 
while the second number, 65, is the char- 
acter width. 

There are quite afew width tables in the 
printer file, one for each type style and 
point size. In each table we change the 
width definition for both of the single- 
quote characters. But how do we know 


| what width to make these characters? The 
| answer is simple—since they’re just like a 


comma, we give them the same width as a 
comma. 
So, for each space table, we first scan 


| for the comma entry—which we find by 


looking for ‘*44:’’—and note what its 
width number is; then, in the same table, 
we find the two quote entries (‘*39:”’ and 
“*96:"’) and change their widths. 

When we’ve done that for each space 
table, we can translate the printer file back 
into coded format and it’s ready to use. 
With it you can get fabulous-looking a 


| set results on the Laserjet. 


THE OLDEST COMPUTER DEALER IN THE SOUTH 
—COMPLETE SYSTEMS SHIPPED OVERNIGHT! — 


AST Premium 286 Model 140 

12MB Drive, 80286 Pro- 
ae 2 OME cycle time, 40 MB fast 
drive with Mono monitor. $2889 


MONITORS 


° « MITSUBISHI DIAMOND-SCAN—High Resolution 
Pa i aki seeee CALL 


¢ PGS MAX-12E MONITOR 


'e SAMSUNG TRUE MONOCHROME 
(720 x 350 Resolution) ............ 


BROTHER M-1709 
230 cps 9 Pin Dot Matrix with Tractor 
Feed pate Porallel Cable. ......... $539 

Delivered 


"SOFTWARE 


OVER 3 MILLION DOLLARS IN INVENTORY AND THOUSANDS OF DIFFERENT 
PRODUCTS IN STOCK. CALL FOR OUR FREE CATALOG. 








¢ MITSUBISHI 1409 Color Monitor 
@ PGS HX-12 & HX-12E Color Monitors ............. CALL 


(770 x 350 Res w/Enhanced Capability) ........... $169 
'¢ AMDEK 410A (720 x 350 Resolution) 

















Personal Computer Centers 


1485 Northeast Expressway, N.E. 
Atlenta, GA 30329 


INFORMATION 


1-404-634-5995 

























SYSTEMS 


e IBM PC/AT—80286 Processor, 30MB Voice Coil Drive, 
1.2MB Drive, 512K Monographics Monitor............... $3695 
° AST PREMIUM 286 MODEL 80—1.2MB Drive, 512K $1649 
¢ IBM PC/XT—360K Floppy, 20MB Hard Disk, 640K $1575 
¢ AT&T 6300—(2) 360K Fioppies, 640K, Mono Monitor 
1 


DOSE re csocsacgnterusenentesissnscsureetsenciys sas; ce eaten $1599 
© TURBO XT—360K Fioppy, 20MB Half-Height, Ser/Par/Clk 
$995 


© TOSHIBA 3100 LAPTOP—360K Floppy, 10MB Hard Disk 
wiPlasma Screen .........cc-cccccseesssesetecseceesensereeeees $3295 


CALL FOR OUR UNADVERTISED SYSTEM SPECIALSIIi 


MITSUBISHI 1410 


640 x 350 Resolution EGA Monitor 
4! 





PRINTERS/PLOTTERS 


¢ AST /QUADRAM LASER PRINTER ... 


¢ QMS LITTLE KISS LASER PRINTER 
(24 downloadable fonts).................-:c see 
¢ BROTHER TWINWRITER 
(Daisy Wheel & 9 Pin Dot Matrix). 
* EPSON FX - 286e & FX—86e..... 
¢ BROTHER 1409 
ie Pin Dot Matrix Narrow Garage) ese 
OSHIBA 321/341/351 MODEL 
(24 Pin Printhead) 


e HEWLET PACKARD 7550A 
8 Pen/31.5 IPS/10” x 16” Plot).............0...006 
OUSTON INSTRUMENTS D 

(1 Pen/3 IPS/20” x 32” Plot)......rsesncrnsnnrere 


SUBJUID J9INAWIOD [BEUOS1Id 











BOARDS DRIVES 
ASHTON TATE ceaee ll Plus... $369 © HAVES 1200B w/o Software $325 ¢ gone HALF HEIGHT 
BORLAND LIGHTNING . .$69 ° HAYES COMPATIBLE INTERNAL MB VOICE COIL FAST ACCESS soos 
BORLAND PROGLOG 1200 Baud with Comm. SW. $139 ° ° SEAGATE 40MB High Speed 
Artiticial Intelligence) $69 ° QUADRAMEGAPROSYNC CARD$349 ~~ Halt-Height 2 
BORLAND SIDEKICK ¢ HERCULES COLOR CARD $159 » PRIAM 40MB 
(Non Copy Protected)... CALL °& HERCULES GRAPHICS PLUS $199 = (29 Milhsecond Access Time)..... = 
BORLAND REFLEX oe $89 ° HERCULES Compatible Monographics * PRIAM60MB SS 
MULTtMATE ADVANTAGE $295 Card w/Parallel 139 (19 Millisecond Access Time) == => AleT AUTHORIZED 
MICROSOFT WORD... .............$289  ° INTEL Above Boord/AT w/128K * FILECARD 30MB Hard Cerd...... 


WORDPERFECT (New Version!) wi 
Spellchecker Intormation 
MECA MANAGING YOUR MONEY 


* AST SIXPAK PREMIUM * PLUS DEVELOPMENT 20MB 
w/256K Expandable to 2 MB S/PIC $199 ~—- Hard Card (Thin) 
¢ INTERNAL TAPE DRIVES 


(w/'87 Tax information .$119 © FAC I/O CARD SERIAL/ 

MICROSTUFF CROSSTALK XV! $99 _—Parallel/Cook/Geme Port $109 from 10 to 40MB .FROM $199 
INFOCOM JET SIMULATOR $35 ° INTEL OUTBOARD 386— 

HARVARD PERSONAL uy a AT into @ 386 NEWI CALL FOR OUR 
PUBLISHER $499 86 — 

SOFTWARE PUBLISHING High Power for Your XT... NEWI COMPLETE CATALOG 
Professional Series... ..FROM $149 
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Expendeble to 15 MB W P/S....... $369 ¢° TANDON 21MB Business Card... 


DEALER 
—— products available 
in retail stores only 
VISIT OUR SHOWROOMS IN 


ATLANTA, CHARLOTTE, 
DURHAM, & RALEIGH 


The VOP 7@ Reasons 


Reason #1) REALLY Nice People! -- Weil, yes the Qubie’ staff are nice people, but they are elso seesoned 

professionals. Our courteous Sales/Customer Service Depertment is staffed with people who can answar eny question before you 
buy end teke your order. Our top-notch Technicel Support Oepartment (working hours, M - F 8am; Spm PTZ, and Sat. 8 
11am PTZ) ere es close es a phone cell and cen answer your questions after ya buy. The statf of Qubie’ knows it takes prAltent 
service end tech-support to keep Semmes Setisfied.- x , 


n 


Reason #2) REALLY Good Products! -- Yes, ‘Dubie produets are of ‘the highest quality, but you don’t fa to take our 
word for it, our exelusive 30-Day No Risk Guarantee speaks for itself if for any ‘reason you are not ‘completely | satisfied 
with your purchese, you mey return it within 30 deys of purchase, for e complete réfund, iricuding the cost to send it back. Oubie’ 

also offers a one year warranty, end 48-hour turnaround ‘and Federal Express on watranty repairs. The staff of 
Qubia’ knows that customers want. tha best products | at the lowest price. 


Reason #3) Recommended By Several World oiar Wel perhaps not WORLD leaders, but Qubie' customers ARE 
leaders in the business community -corporations such as Exxon, General Motors, Rockwell end IBM, toname a few, bu peripherel 
equipment from Qubie’ and have been for years; we've bean pleasing Pe owners since. 1982.° 


So, please read on for reasons 4-10'and’ DISCOVER for yourself what otha have kn igs selene ~Qubie’ MEANS really 
nice people and really good products (et reelly tow prices!} 


Thank You 


HARD SOLUTIONS 


The PC20 is an internal hard disk 
subsystem mounted like your floppy that 
sells for an unbelievabla $3691 Tha 
'PC20 driva boots directly from the hard 
disk and does not require softwara 
petches. Also included is softwara that 
truly enhences the use of your hard disk 
-- Idir, the hard disk organizer that 





makes DOS a snep, and the special 
TRUE COLORS Qubie’ varsion of ZyINDEX, tha super 
Qubie’ shows you their true colors with searcher. 


thair fully compatibla 256K EGA card 
with a paretlel port that sells for only 
$209. One boerd that does mono- 
chrome 640x350 bit mapped graphics 
and text, and provides e cleer upgrada 
path to 640x350 Enhanced Color Display 
with no change of display board. It also 
runs with the 640x200, 320x200 Color 
Display. In addition to 256K of mamory 

~~ and a parallal printer port, tha boards 
come standard with 16 simultanaous 
colors displayad from a palatta of 64 
colors. 





TRUE COLORS, PART ti 


Of course many of you will want to take 
advantege of the EGA card right awey, so 
we are also offering e special ‘“‘Displey 
Deal” -- the EGA board together with the 
Basic Time HR31-350 monitor, for only 
$649. We mentioned the EGA features 
abova; the Basic Time HR31-350 mon- 
itor feeturas 640x350 resolution, full 14” 
RGB picture with .31mm dot pitch, and a 
tilt /swivel base. 





To Buy From Qubie’ 





QUBIE 





COLO STORAGE 
With tha BT30, a 30 magabyte driva for 


your AT priced at $599, high raliability is 


assured through the use of LSI. The haad 
positioning systam amploys a dedicated 
surfaca closed-loop servo end elso a 
linear voica-coil actuetor. Tha heads are 
automaticelly positioned end iocked over 
tha dedicated haad shipping zone at 
power-down; avarage access time is 40 
msec. We also offer BT40's and up 
starting at $649. 


, THE GREAT EXPANSE 


Turn your AT into the ultimate power- 


house with a Qubie’ ATKit for as little as 
$B49I Your AT is no toy; a powerful AT 
naeds a hard disk with the capacity and 


the spead to supply dete fast. Our BT42 


herd driva has a formatted capacity of 42 
magabytas and 40 msec. accass time. 


Aliso includad is the “Dreamboard” -- 
the AT4X4Plus. It has up to 4 megabytes 


of RAM availabie, a perallel and serial 


port standard, with 3 more serial ports 


optional. 


9) s TALKS CHEAP 





1 

1200 baud Internal Modem for $109 and 
External Modem for only $1191 Both units 
era Hayas “AT command set compatibla, 
includa a Modular Phona Cord, and 
PC-TALK III software. Both units are 
designad spacificaliy for the IBM PC, PC 
XT, AT, and most competibles. The 
intarnal modam occupies one full length 
slot. Our axternei standaiona modem can 

ba usad with any computar which utilizes 

an RS-232C seriai port. 


v Department P 


507 Calla San Pablo 


TALKS CHEAP, VERSION I! 


2400 beud internal and extarnal modems 
at en incredible $229. Thesa state-of- 
tha-art modams ara CCITT V.22/V.22 
bis, Bell 212A Compatibie, and 2400/ 
1200/600/300/110 bps. Both units ere 
fuliy compatibie with ail Hayes software 
commands. Tha 2400i Intarnai Modem 
Card fits into any axpension slot, as it isa 
compact half-card modam. Tha 2400E 
External Modem offars tha usar asynch- 
ronous or synchronous communications. 


Camarillo, California 93010 
cattorns 805-987-9741 Catton 800-821-4479 


London (01) 223-4555 Sydney (02) 579-3322 Paris (01) 321-5318 Caneds (403/434-5444 


Hours. M-F Sam - Spm PTZ Sat 5 -1 1am PTZ 
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12MHz SPEED... 


... plus A MEGABYTE FOR DOS! 





THEY ALL NEED NUMBER SMASHER/ECM" 


Turn your PC or XT into the machine It should have 
beeni The 12 MHz Number Smasher/ECM is the fastest 
accelerator onthe market It is also the most powerful, provid- 
ing a true megabyte for DOS! 


To break the 640K DOS barrier MicroWay designed a 
Memory Management Unit (MMU) that is tailored to DOS 
plus a 2000 byte resident driver- MegaDOS”. MicroWay 
calls this breakthrough Extended Conventional Memory. 
When you type CHKDSK with the board installed, yar sys- 
tem will report 1,036,288 bytes total memory and 1,010,016 
bytes free! Any conventional DOS program can utilize a full 
megabyte for data or code without changing a byte 


Downloading a mainframe application? ECM memory 
tuns with any program that uses DOS for screen services 
including RM and MS FORTRAN and MS and LATTICE Cl 
This means you have an additional 384K available for over- 
sized applications. Programs which write directly to the 
screen require a simple patch to adhere to the new standard. 
MicroWay has already developed patches for the Lotus, 
WORDSTAR and AUTOCAD screen drivers. Release 1A of 
1-2-3 jumps from 535,516 to 916,444 bytes available and 
runs faster than Release 2 for most worksheets. 


Micro 
Way 


Number Smasher/ECM is 100% compatible with all 
hardware and software including EMS and EGA boards. The 
compatibility is a result of control: its speed is switch, key- 
board or software selectable from 4.77 MHz to 12.0 MHz 
Applications which have not been upgraded to ECM can still 
be run by setting DOS to 640K or 704K and using the 
memory above DOS for I/O enhancers. 


Number Smasher/ECM runs floating point bound pro- 
grams faster than an AT or any other 80286 based machine. 
In fact, Number Smasher's 12 MHz 8087 runs a factor of 
three faster than the standard 80287 on the AT, delivering up 
to 125 kflops. Software is included for RAM Disk, print 
spooler, and disk caching, which speeds up floppy and hard 
disks by a factor of 2 to 10! 


Number Smasher/ECM is the most cost effective pro- 
ductivity tool you can buy. The base board which runs at 
9.54 MHz comes with 512K and costs only $5991 The com- 
plete system which includes a motherboard accelerator, one 
megabyte of memory anda 12 MHz 8087 is just $1199. Call 
today to discuss your particular configuration. Remember: 
“The advantage of buying from MicroWay is outstanding per- 
sonal service.” (PC Magazine, 6/10/86 — p. 162) 


The World Leader in 8087 Support 


P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 


Number Smasher, ECM and MegaDOS are trademarks of MicroWay, Inc. MicroWay is a registered trademark of MicroWay, Inc. 


CIRCLE 159 ON READER SERVICE CARD 


WHAT THE HECK! 


ProDesign II — Still $299! 


ProDesign Il — the Easy-to-Use CAD System. The CAD 
system that was introduced two years ago for the amazingly 
low price of $299. The CAD system that has undergone four 
major revisions with more than 400 enhancements. The CAD 
system that still costs only $299! 


How do we do it? Our accountants said to raise the price 
to cover research and development costs. Our business 
advisors said to charge more for the additional features. Our 
competitors said it’s impossible to stay in business selling a 
comprehensive CAD package such as ProDesign II for only 
$299. 


And our customers said $299 1s great. So, we said: 
“Aw... What the Heck! $299 it is!” 


Now, two years after its introduction, ProDesign !I is one 
of the world’s leading CAD packages. !t has features pre- 
viously found only on CAD systems costing thousands of 
dollars. For the single price of $299, you get these features 
and more: 


@ Support for more than 180 printers (including color 
printers) 


@ Support for more than 80 plotters, with plotter optimi- 
zation. 
@ Easy-to-Use single keystroke commands. 


® On-screen menus accessible with a mouse. 
Comprehensive drawing commands, including the finest 
curve fitting in the industry. 
Editing features unsurpassed by ANY other CAD package. 
Extensive snap features, including snap to point, endpoint, 
midpoint, line, circle, ellipse, arc, intersection, and perpen- 
dicular. 
True Auto Dimensioning with several formats. 
Extensive Layering features. 
Full Macro capabilities. 
Specialized drawing aids, such as tangents to circles and 
ellipses, parallel lines, parallel curves, wide lines, and more. 
Complete hatching with up to 40 different pattems. 
Area and length calculation for line curves, circles, etc. 
Full Zoom, Pan, and Rotate capabilities. 
Capability to transfer drawings to and from other programs. 
Capability to Break/Trim Lines, Curves, Circles, Arcs, and 
Ellipses. 

@ Many more features — All for only $299! 


Where do you get ProDesign II? See your local computer 
dealer, or contact: 
American Smell Business Computers, Inc. 
118 South Mill Street 
Pryor, OK 74361 
(918) 825-4844 
Telex 9102400302 

Want more information? Call or wite for a detailed brochure 
and a free demo disk! 
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Lotus 1-2-3 is a good standalone 
package. But how do you let users 
share and access spreadsheets? 


Open Access II Network. 


Open Access II Network is the 
one and only spreadsheet that allows 
files to be shared. In fact multiple users 
in multiple locations can view and 
manipulate the same files at the same 
time. With results showing on all 
screens simultaneously. Because 
Open Access II Network is designed 
for networking even when more 
than one person is changing data, 
everything is controlled, organized 
and convenient. Nothing gets lost. 
Everything is accounted for. 

Even on a standalone basis, 
our spreadsheet offers advantages 
over 1-2-3. 





SOFTWARE PRODUCTS 
INTERNATIONAL 


© 1987 Software Products International, Inc. All rights reserved. 


Lotus and 1-2-3 are registered trademarks of Lotus Development Corp 





10240 SORRENTO VALLEY ROAD 
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For example, Open Access I 
has all the conventional “what if” 
capabilities but also has a “goal 
seeking” feature that allows you to 
work backward to determine what's 
needed to reach your objective. 

And no spreadsheet is too large 
and no computer too small to use a file 
because Open Access II uses virtual 
memory. Plus Open Access II gives 
you the ability to work with up to four 
spreadsheets in six different windows. 
And to display your results it has 
sophisticated 3-D graphics. 

When you think of it, for net- 
working or standalone, there really is 
only one choice: Open Access ll, 

To find the Open Access Il dealer 
nearest you or for descriptive litera- 
ture, call 1-800-621-7490 (in California) 
or 1-800-521-3511 (outside California). 
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VIEWPOINTS 


‘THE AGONY 


AND THE ECSTASY 


OF SOFT FONTS 


Downloadable fonts can be more trouble than they’ re worth. There are a few ways to make 
your laser printer shine, but more solutions are in order. 


hoose one: 
@ The versatility and profes- 
sionally typeset appearance provid- 


ed by downloadable (soft) fonts is one of 
the best things about laser printers. 

@ The frustration and agony of wres- 
tling with downloadable fonts is one of the 
worst things about laser printers. 

My answer: both. 

As a former (and occasionally still ac- 
tive) graphic designer, | worry a great deal 
about how items printed on my laser print- 
er look. And having worked with type for 
25 years, | appreciate and enjoy working 
with subtle differences in typefaces, sizes, 
and weights. 

So when I first stuck that ubiquitous 
‘*B’’ font cartridge in a plain-vanilla HP 
Laserjet a few years ago, and out came 
good genuine Times Roman and absolute- 
ly awful fake Helvetica, | was in love. 

There are a lot of limits to what you can 
do with the very few sizes and faces in that 
cartridge, though, so I was charmed once 
again a year or so ago when Hewlett-Pack- 
ard released its first package of soft 
fonts—typefaces reduced to bit images, 
then stored on disk, to be downloaded to 
RAM in the printer just before the print job 
is run. 

By then I’d moved up to a Laserjet 
Plus—a good thing, since the original La- 
serjet hasn’t got enough RAM to do much 
serious work. The first soft fonts HP re- 
leased were good-looking, subsequent re- 
leases even better. Now that HP’s working 
with Bitstream, which understands both 
how type ought to look and also the tricky 
Job of designing fonts to look good in 300- 


| by 300-dot-per-inch resolution, the HP 
| faces look great. 

All this has been a lot of fun, and my re- 
| ports and correspondence look much better 
| than before. I’ve done a wide range of 

printed pieces wholly on the laser, prepar- 

ing camera-ready copy for programs, bro- 

chures, postcards, quick-and-dirty letter- 
| heads, and more. Indeed, downloadable 
| fonts are becoming so widely used that 
we're seeing “‘letter quality’’ redefined in 
many cases to mean much more than just 
clean 10-cpi Courier with a little microjus- 
tification thrown in. 

My correspondence now goes out in 
12-point Times Roman, for example, 
“‘set’’ with one point of leading and with 
3.6-point ‘‘slugs’’ between paragraphs. 
Boldface and italic type have taken the 
place of underlining—always an ugly con- 
vention and a primitive way of indicating 
emphasis. 

However and ahem . . . 











The agony of downloading typefaces to 
the printer, and the difficulty of selecting 
the typefaces themselves within docu- 
ments, often outweigh the ecstasy of how 
good the printed page looks. 

Most vendors of these soft fonts pro- 
vide some way to stick ’em in the printer’s 
memory. HP has a primitive little beast of 
a program, PCLPak, for example, which 
theoretically makes managing the selec- 


tion, downloading, and subsequent use of | 
soft fonts easy. In practice, it makes it a | 


pain in the ass. But don’t dump on HP: 
PCLPak is probably the best font-down- 
loader available from a soft-font vendor. 


WORD’S THE ONE The truth is, man- 
aging downloadable fonts has to be han- 
dled from within the applications program 
if the fonts are going to be usable. 

One program, Microsoft Word, is ex- 
emplary in this respect. Word comes with 
printer-driver files that include full de- 
scriptions of each typeface, size, and 
weight in the HP soft-font sets. From with- 
in Word, | just choose the right driver, then 
I can turn parts of my text into 24-point 
bold Helvetica or 10-point Times Roman 
italic exactly as | would change from 10- 
cpi Courier italic to 10-cpi Courier bold. 
Nice job, Microsoft. 

Other programs do well also. Xerox’s 
Ventura Publisher, which grows on me 
daily, does an OK job with downloadable 
fonts. WordPerfect does pretty well. Be- 
yond that, it’s nearly hopeless. 

But what a burden this is for these few 
enlightened vendors of word processing, 
desktop publishing, and other applications 
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software: every time a font vendor releases 
a new font package, these software shops 
have to write and somehow distribute the 
appropriate new printer driver. 

It’s clear that burden wil! be—and 


ought to be—passed on to the typeface 
sellers. In fact, in support of Bitstream’s 
latest (superb) soft-font packages, which 
offer Century Schoolbook, Garamond, 
and Optima faces, Hewlett-Packard has 


FEEXTEND YOUR PERFORMANCE 


CIRCLE $18 ON READER SERVICE CARD 


Extend your writing and editing 
performance with XyWrite III. 
XyWrite Il gives you the flexibility 
to write everything from a simple 
memo or letter, toa complex technical 
or legal document, to a multi-column 
script. XyWrite If responds instantly 
to every command tohelp you stretch 
your productivity —and your free time. 

Extend your imagination and 
stretch your screen into the ultimate 
workspace, Touch a key and flip 
through outline, notes, draft, and 
daily schedule —up to nine different 
files in nine windows. Extend your 

reach: define and redefine 
every key on your keyboard, 
or use it asis. 


Find out how you can extend your 
word processing performance with 
XyWrite LI: call (617) 275-4439 today 
and order our demo disk. 


XyQuest 


XyQuest, Inc. 
3 Loomis Street, Bedford, MA 01730 





written printer drivers for Microsoft Word. 
Though the HP/Bitstream fonts are the 
best I’ve seen, other good downloadable 


fonts are becoming available. VS Software | 


is shipping such useful (and otherwise un- 
available) *‘real’’ typefaces as Gill Sans, 
Antique Olive, and Friz Quadrata. 

Bill Overman’s SoftCraft, which intro- 
duced a lot of PC owners to the idea of 
good-looking type with the Fancy Font se- 
ries, sells decent typefaces on disk. And 
Conographic previewed some very good- 





= Though the HP/ 
Bitstream fonts are the 
best I’ve seen, other 

good downloadable fonts 
are becoming available. 
looking and reasonably priced soft-font 
packages for lasers at last November’s 
Comdex—though I haven't been able to 
get my hands on the real thing yet. 


ALONGWAIT My problem with all the 


soft-font packages is simple: the effort re- | 


quired to download and select their type- 
faces is out of proportion to the value those 
faces bring to the finished page. 

There are other problems with soft fonts 
(for example, the 5- and 6-minute waits 
while the fonts are downloaded to the 
printer, and not being able to get enough 
typeface size and weight variations into the 
still-too-limited RAM of most desktop la- 
sers) but none so severe as the fundamental 
problem of picking typefaces within a doc- 
ument, then getting the bit images of those 
faces into printer memory. 

HP’s new Laserjet Series II (see review 
on page 33) smooths some of these rough 
edges. It can accept two font cartridges and 
its control panel can select primary fonts. 
But that’s not even half the battle. 

Vendors, you'd better do whatever's 
Necessary to make using those gorgeous 
typefaces a lot easier, or they’re going to 
sit on the shelf. And an absolutely wonder- 
ful idea is going to die aborning. PC 
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Tremendous advances have been made in personal 
computer software. Sophisticated business and profes- 
sional applications software offers truly impressive eapa- 
bility—But. how many times have you wished this soft- 
ware was faster! Laser Digital’s PACER-386 was designed 
to do just that—up to three times faster than an AT class 
computer. Now, that large database program, massive 
spreadsheet or CAD drawing comes alive before your 
eyes with speed you have wished for but perhaps thought 
wasn't possible. 

The PACER-386 delivers maximum performance for 
those applications which require the utmost in speed and 
system performance. Featuring Intel's newest and most 
powerful microprocessor, the 32-bit 80386 operating at 16 
MHz, the PACER-386 is ideal for all speed intensive 


Qa. 
d 
— 
5 


F | 


applications. PC and AT software is run in a normal 
manner but at the faster speed high performance appli- 
cations demand. 

Contact us today for the name of the dealer nearest 
you where you cansce for yourself the advantages of using 
a state-of-the-art computer with state-of-the-art software. 

AUTOCAD Is a trademark of Autodes’ ki 
af Aherosaft C Me. orp. Lotus b-2-8 ix a 
trademurk of £ ‘is a trademark of The Santa 


( 
Cre: Operatam. ING is a trademark of Laver 
Eugual Inc 


LX ave srademarks 


2 e 
Laser Digital Inc. 
1024 Morse Ave... Sunnyvale, CA 94086 
Toll Free Tel: (800) 826-4225 
Calif, Tel: (408) 747-1966 Fax: (408) 747-1971 


CIRCLE 536 ON READER SERVICE CARD 





CMO. Doing business-to-h 


SOFTWARE. 


MONITORS. DRIVES. 


CMS 


Amdek | 
Driva Plus 20MB Int. Card.......$399.00 | 


410 TTL Monochroma............. $159.00 









Video 310A Amber.... .149.00 T-120 20MB Tape-Backup.... 

Color 600 AGB, IBM CG ..399.00 1-160 60MB Tape-Backup. 

Color 722 RGB, CGA/EGA........: 479.00 Everex 

Magnavox Straam 60 60MB Tape-Backup. 749.00 | 
8CM515 RGB Monitor-80........... 289.00 lomega 

7BM613 12" TTL Green.. 100-99. A110H 10 + 10 Bernoulli Box.1749.00 | 






A220H 20+20 Bemoulli Box...2499.00 | 
irwin 

110D 10 MB Tape Backup........ 319.00 
120D 20 MB Tape Backup... ..449.00 


7BM623 12” TTL Amber.. 
8CM540 14” EGA............ A 
8CM873 14” Multimoda............ 
Mitsubishi 









| 
Mountain 
20 +20 Bernoulli 
NEC IC1401P-3A ge og up Sere $2199 
RGB Multisyne © 20 MB Drive Card.escssnssnsstone 499.00 | 
NEC 30 MB Driva Card.......ccccccccesseee 599.00 


AT-File Safa 60 MB Back-up...1149.00 | 
5%" External 20 MB Bernoullit549.00 
Priam 


JB-1280 12” TTL Green............ 
JB-1285 12” TTL Amber.. 3 
Polarold 





Computar Imaging Pallatta......1399.00 Priam ID-GOAT Tape-Backup........ 979.00 
Princeton Graphics | Racore 

MAX-12 12” Amber TTL........... 169.00 | Jr. Expansion Chassis w/DMA...329.00 
HX-12 12” Color AGB... ..429.00 | Seagate 

HX-12E 12” RGB/EGA.. 499.00 ST-225 20MB w/Controllar......... 399.00 








SR-12 12” RGB Color......... seee0929.00 | Sysgen 

Taxan Smart Image 20 MB... | 

Modal 124 12 ” Amber.... 119.00 | Qic-Fila 60 MB | 
.00 | 


Model 650 12” RGB Col 










_ Maxell , Pro-Design Il CAD.........csccsseee $249.00 
MD1-M SS/DD 54"... cs eeeeeee $8.99 | Ansa 
MD2-DM DS/DD 5%”...... 10.99  Paradox....... anencateeueay waulva teas +00e459.00 | 
MD2-HDM HI Density 5%”.........21.99 | Borland i 
MFD2-DDM DS/DD 312"............. 21.49 | RECX..........scscccccsescecsssseeeees +0087.99 | 
Sony | Lightening/Word Wizard........ on000/99.99 
MD1D SS/DD 5a"... eeseseseeee 7.99 Central Point Software 


MD2D DS/DD 5%". 

MD2HD Hi Density 5 a 
MFD-1DD SS/DD 372".. -12.99 | Sth Generation 
MFD-2DD DS/DD BYR" ss nssseessecnees 19.99 | Fastback 















Ashton Tate 

M 
Your Choice $389 
IMS! 
Optimouse w/Dr. Halo............... 119.00 
Lifetree 
Volkswritar Ill.........csceresscseseeree 1389.00 
Lotus 
LOMUS 19203.........ccsccssrcesseccseeees 329.00 
SYMPHONY... csccssssseerseessees 439.00 
MECA 
Managing Your Money.............. 119.00 
MicroPro 
Wordstar 2000 + ........... matisessased 299.00 
Professional 4.0 w/GL Demo.....239.00 
Microrim 


RiBase Systam 5.......cccceesreeedd9.00 
Micro Soft 


Micro Soft Word 3.1......cccccseseees 279.00 
Micro Soft MOUSE..........scssses 129.00 
Microstuf 

Crosstalk XVI......... Biesreuieze seecesee 89.99 
Migent 

IADHIY “casesasssssssscosssrecosasssesssees soe 69.00 
Muttimate International 


Multimata 3.3.......ccccsecsecseseees 269.00 
Multimate Advantage... ~ 





Norton Utilities 3.1.0.0... eee 59.99 
Norton Commander................0008 39.99 
Software Publishing Group 

PFS:First Choice....... Sectess 






, PFS:Professional Writa... 119.00 
PFS:Professional File............000. 149.00 
Harvard Presentation Graphics..239.00 
Harvard Total Project Mgr. Il.....289.00 
Clickart Parsonal Publishar........ 115.00 
Ss 
Q &A- Tha Data Base............ 289.00 


| The Software Group 
EMable.........sssccsscssrsorssesesesesenees 359.00 


Word Perfect oi 
| Word Perfect 4.2... 
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COMPUTER MAIL ORDER 





usiness, person to person. 


PRINTERS. 






Canon 

LBP-8A1 Laser, 8 Page/Min...$1899.00 
Citizen 

MSP-10 160 CPS, 80 Col.......... 319.00 
MSP-20 200 CPS, 8K Buffer.....349.00 
Premier 35 35 CPS Daisywheel.499.00 
C.itoh 

310 XP Epson/IBM 80 Coll.........0.44! call 


Epson EX-800 

300 cps Dot Matrix 
Epson 

FX-86E 240 CPS, 80 Col 
FX-286E 240 CPS, 132 Col.. 
EX-1000 300 CPS, 132 Col..... , 
LQ-800 180 CPS, 24 Pin Head 
Hewlett Packard 






Zz 
= 
& 
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Juki 

§510C Color Dot Matrix... 
6000 10 CPS, Letter Quality. i 
6100 18 CPS, Letter Quality......389.00 
6300 40 CPS, Diablo Compatible659.00 
NEC 

P660, P760 Pinwriters.........s00. 
3550 35 CPS, Spinwriter........... 
8850 55 CPS, Spinwriter.. 
P560 Pinwriter 24 Wire. 
Okldata 

ML-192+ 200 CPS, 80 Col....... 369.00 
ML-193+ 200 CPS, 132 Col.......... 
Panasonic 

KX-1080i 120 CPS, 80 Col........ 219.00 
KX-1091i 180 CPS, 80 Col........299.00 
KX-1592 180 CPS, 132 Col.......439.00 
Star Micronics 

NX-10 120 CPS, 80 Col............ 
NX-15 120 CPS, 132 Col.......... 
Texas instruments 

TI-865 150 CPS, 132 Col.......... 749.00 
Toshiba 

P321 216 CPS, 24 Pin Head 




























nail 479.00 





$449. 


P351-Il 300 CPS, 24 Pin Head..999.00 


MULTIFUNCTION CARDS. 


AST 
Six Pek Premium PC/XT......... 
Advantage IBM/AT 128K.......... 


MS/DOS SYSTEMS. 








Rampage-PC.... 

Rampage-AT .. 

DCA 

IRMA 3278 WO... ce ceseeeeeeeee f 

Everex 

EV-640 Edge Card...................259.00 | PC-TOO 20 Meg $ 

EV.659 Mito Enhancer EGA...219.00 | xT.Compatible 999° 
: eration | AT&T 

ee pe ei a | 6300 Dual Drive System................. call 

Hercules Compaq 

Graphics Card...ccccsscssssscssseseeee al Model 386..........ssccccseseee! call 





Graphics Card Plus.................++ XT-Single Drive System. 


AT-Single Drive System........... 





Leading Edge 
Model D Desktops.............066 Retinte: call 
NEC 
APC-V 286 Desktop...........00000 call 
Multispeed Lap Top........ cece! call 
Panasonic 
H \ Business Partne’...........csecceee 799.00 
ercuies Sperry 
Color Card $ 159 Micro IT System... ectesseceid cell 
Toshiba 
IDEAssoclates 
IDE-5251 Emuletion Board........ 579.00 ie Plus Lap Top.............00. 1749.00 
wo E181, ip, Tifprereeeaceresessrscn ren’ call 





1110 PC-Above Board............... 
2010 AT-Above Board. : 























NEC Anchor 

Express-i 1200 Half-Card......... $149.00 
Express 1200 Baud.... 
Lightening 2400 Beud. 
Lightening 24 ffi 
Lightening-i 2400 Beud 
Everex 

Evercom 920 1200 Baud Int...... 
Hayes 

Smertmodem 1200 Externel 
Smartmodem 1200B......... 
Smartmodem 2400.. 
Practical Peripherals 

Practical Modem 1200 External.159.00 
Prectical Modem PC-1200.........139.00 
Multifunction Modem.................259.00 
U.S. Robotics 

1200 Baud Internal.........ccs0000 
2400 Baud Internal.................... 































Qued EGA+ Graphics Adapter.329.00 
Quadport-XT I/O Card 119.00 
Silver Quadboard....... 
Expanded Quadboard 
STB 

EGA Plus w/ODr. Helo................ 
Video-7 

Vega Video Adapter-EGA.. 3 
Vege Video EGA Deluxe........... 
Zuckerboard 































576K Memory Card. 
Short /O C,S,P 







In the U.S.A. and in Canada 


Call toll-free: 1-800-233-8950. 


Outside the U.S.A. call 717-327-9575 Telex 5106017898 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 


CMO. 477 East Third Street, Dept. B104, Willlamsport, PA 17701 


ALL MAJOR CREDIT CARDS ACCEPTED. 
POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipmenta may requira additional charges. Parsonal and company checka require 3 waaka 
to claar. For faster delivary use your credit card or send cashiar's check or bank money order. Pennsyivania residants add 6% sales tax. All prices are U.S.A. 
pncea and are aubject to changa and all itams are subject to availability. Defective softwara will be replacad with Iha sama item only. Hardwara will be replaced 
or repaired at our discretion within tha terms and limits of the manufacturer'a warranty. Wa cannot guarantes compatibility. All sales are final and retumed ahipments 
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It's Hard To Build A Successful 
Business Without The Right 
Connections. =; 


If your business doesn’t have 
the right communications system, you could be 
losing valuable customers. Without even knowing it. 

It may be time to contact your nearby Sears 
Business Systems Center. We can analyze your present 
system from top to bottom. So you'll find out exactly what 
you need. And exactly what you don't. 

If it’s time to update your system, we offer the latest in 
voice and data communications. Whether it’s a facsimile, a tele- 
phone system, or a local area network, our systems engineers 
will help you plan how to manage it. 

And no matter what you buy from Sears Business Systems 
Center, you'll always receive dependable service. 

For the one nearest you, call 1-800-533-2535, Ext. 726. 
In Illinois, call 1-800-428-2426, Ext. 726. 

Now isa good time. Because if your communications 
aren't working for you, they're working against you. 


SEARS Business Systems Center 

























SEARS 
TODAY $ WAY TO SAY 
CHARGE 17! 
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@ STEPHEN MANES 


HE 


VIEWPOINTS 


ELECTRIC FOOT 


Do you think you’ ve heard it all, that nothing could surprise you anymore? Before you 
answer, read this report from the outer reaches of athletic technology. 


ll right, I confess. At times in this 
As= I have varnished the truth. 

Now and then I have embroidered 
a bit. Okay: I’ve lied. I've made stuff up. 
I'm guilty! 

So instead of honoring April Fool’s 
Day with some clever fabrication, I’ve de- 
cided to go straight and tell the whole truth 
and nothing but (mostly). In this case, it’s 
definitely stranger than fiction. 

What computer peripheral boasts a 
“‘unique multi-saddle design for unparal- 
leled support,’’ ‘‘hollow-backed lugs that 
act as individual shock absorbers,”’ **3M 
Scotchlite (tm) reflective trim for night 
safety,"’ a *‘soft knit lining for comfort,’’ a 
“‘three-density removable foot bed,”* and 
a $199.95 price tag? 

Answer: the Puma RS Computer shoe. 

It’s definitely a conversation piece. The 
conversation generally begins with, 
‘What are those funny plastic wedges 
sticking out of the back of your shoes?"’ 
Make up your own witty retort; the honest 
answer is that the wedge on the right shoe 
is the housing for its electronics. The one 
on the left is a dummy included primarily 
in the interest of symmetry, though the lit- 
erature claims that each housing *‘also acts 
as an external counterreinforcement for 
stability."’ 

Stability? The housings extend about an 
inch behind the rear of the soles, causing 
them to catch unexpectedly on such un- 
common objects as stairs and curbs, This 
particular design feature does not create 
significant problems during ascents, so 
you might be willing to wear the shoes 
when practicing for the Empire State 








— 





Building run-up. However, you will prob- | 
ably prefer to descend sideways, on tiptoe, | 


or in the elevator, rather than risk taking a 
102-floor header. 

The shoes come with a pair of disks, a 
pair of cables, and a manual. One Y- 
shaped cable lets you share the shoes with 


your kid’s Apple or Commodore. The | 


IBM cable, emphatically not a Y-type, 
goes from the hole in the back of the shoe 
to... well, take a guess! 

Wrong! Despite the shoe’s ‘*RS” mon- 
iker, it doesn’t use the RS-232 port at all. 
Instead, in what may well be a PC first, 
you must use your PC’s printer port as an 


input device. That’s right: LPT1. The | 


manufacturer is contemplating offering a | 


Y-connector; until then, having to discon- 
nect the printer and reconnect it after every 
tun may well weed out those with insuffi- 
cient athletic commitment. 

The way the shoe itself works seems 


simple at first. While footless, it remains in | 








‘‘sleep’’ mode to conserve power. Tap- 
ping the right heel ‘‘wakes”’ it into ‘‘test”’ 





mode, in which the shoe emits a beep at | 
| each impact. 


When you're ready to run, you press a 
little red button and a little black button on 
the back of the shoe. When you're done, 
you press the black button again so that 
your running data remains stored in the 
shoe until you transfer it to your PC. (Woe 
betide you if you accidentally tap the red 
button when removing the shoe or insert- 
ing the cable into the covered jack right be- 
side it; that resets the shoe to zero.) You 
can also use the computer to program a tar- 
get distance into the shoe. When you’ve 
reached your goal, the shoe will beep at 
you six times. 

Simple, right? Ready to hit the streets? 
Well, not quite. As the manual explains, 
the shoe *‘works on the principle that there 
is a relationship between the time for 
successive ground contacts of your foot 
and the speed at which you run,”’ and it has 


| to be calibrated to your specific running 


style. As the manual points out, *‘The pro- 
cedure for doing this is very exact . . . un- 
til the data from the calibration runs has 
been entered into the program you will be 
unable to store or use data collected from 
your regular runs . . . you must enter at 
least 15 calibration runs performed over a 
period of 4 to 5 days in order to get accu- 
rate results."” 

Well, you can handle that; you'll just 
get out there and do it. Ah, but first you 
need the proper accessories, as indicated in 
the ‘‘What You Will Need for Your Cali- 
bration Runs’’ section: ‘‘a stopwatch and 
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@ STEPHEN MANES 


access to a 400-meter track, or a means of 
accurately measuring a 400-meter straight 
course.’ In my neighborhood, that’s a tall 
order. The only 400-meter track in my 
neighborhood has razor wire around it to 





VIEWPOINTS 


keep out graffiti artists and computer col- 
umnists; when I went into the boulevard 
with my 400-meter tape measure, cars 
emerging from the cross streets snapped it 
in two. 
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Yet, with a typical printer you 
have your chart in only 3 minutes. | 
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slyles—even mix different styles in | Card No. 
a single chart. And you can add, ae 
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handle hundreds of employees. 
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“Nothing else [works] as quickly or neatly 

as Org Plus. ..a handy accessory and worth 
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— Bill Howard, PC Magazine 1/13/87 


Org Plus 
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for quick and easy 
organization charts 
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Fremont, CA 94537 | 


Send Org Plus for my IBM PC or compatible. Requires 250Kh RAM 
| anda printer or HP plotier. 


$69.95 plus $3.00 shipping, $72.95 lotal. CA residents add $4.55 
tax. Outside N. Amenea $79.95 total. Send US funds on US bank. 
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However, I did learn that ‘it is not nec- 
essary to wear the computer shoes to per- 
form the calibration runs.’ You see, *‘to 
gather calibration data, you must run a 
400-meter course at a series of steady 
speeds while keeping count of the number 
of contacts your right foot makes with the 
ground.’ No mistake: you've got to per- 
form 15 runs while counting ‘‘one and two 
and three and . . .’’ The fastest and slow- 
est runs must differ by at least 2.2 miles an 
hour; the shoes aren’t sensitive enough to 
work for walkers. 

And then you're still not done. The ad- 
dendum to the manual demands an addi- 
tional set of calibration runs. Just five this 
time—on a course at least 2 miles long. If 
you run on more than one type of surface, 
you must perform at least two of these sec- 
ondary calibration runs on each surface. 
And of course, “‘ir is crucial that the dis- 
tance be measured accurately.’’ After 
you've entered all the calibration data, you 
can finally get down to running. You can 
use the less-than-dazzling interpreted BA- 
SIC programs supplied to download your 
times and distances from the shoe, as well 
as to display them, your goals, and your 
caloric expendilures in numeric form and 
simple bar graphs. You can also type in a 
diary entry for your daily runs. 

By this time you may reasonably won- 
der whether this isn’t the sports world’s 
equivalent of a checkbook-balancer. But 
Puma seems committed. When the shoe 
wears out, it will sell you another, minus 
the old one’s removable electronic guts, 
for a mere 85 bucks. When the battery 
wears out (after 3 years of plugging and 
unplugging the cable), the guts will set you 
back 30 clams. A replacement cable is $5. 
Considering that the replacements are 
cheaper than the originals, you wonder if 
Puma is considering copy protection. 

According to the newsletter that comes 
with the shoe, ‘researchers at Cornell 
University are planning to strap shoe elec- 
tronics on cattle, to help determine how far 
they range over a period of time.*’ I can 
just picture some latter-day John Wayne 
herding bulls around the track for 15 cali- 
bration runs. The scene is completed as 
Lawrence Welk’s hapless nephew steps 
gingerly behind them in newly bought 
computer shoes, counting ‘‘A-one and a- 
two... ."’ Ididn’t make this up! Honest!@E 
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wordprocessors 
selling for 10 
times the price, Electric Pencil PC 
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user yet simple enough for the 
beginner. Our “Quick Start 
Guide” will have you writing, 
editing, and printing in less 
than 20 minutes. Once you 
have the basics, any of 500 
functions are available with a 
simple key-stroke. The on-screen 
help and extensive tutorial 
windows are like having a 
manual on disk. 

There may be only two 
methods left for writing: a 
no. 2 pencil or the power of 
Electric Pencil PC. You'll be 
impressed with this full-featured 
wordprocessing system at a 
revolutionary price . . . we 
guarantee it! 
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360K Drive, 8mhz Turbo Speed, ‘AT’ Keyboard 
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COMPAQ Hart D1sk20MB 1.00900" (3888) — AST JOMmu 1 Seri Ok 700° 1250) 
Portable | Floppy w 256K Orch Conquest 22000" (475) 
COMPAQ Desi: 8,827.00" (3042) ~ Orchid Tiny Turbo 206 36500" (7 450 
Hard Disk 2OMB w 256K 2 Floppy Yecmar Captain Mutifunction Cond OK soeoge 250) 
IBM AT Bese System 1,075.00" (23.22) IME 2MBRAMCand Intel gpm card wk ep00 (250) 
27S DD FTC « 258 DHE Mull 304.0 364K capatuiy | Set 1 Por = 9700* (4.621 
DIEM YT Proeessnnl 4,337.00° (28 Ba 1 Gane port a clk cakerior art 3 sotware 
20MB Har Desk DIME “Mallt LO 1G Plus Cone ee 2508 
IBM FCAT Mode! 338 3780 007 (91 00) Ser Par Gaunie Chak Stands 
ae Uret 6 lf 
1 2MB Floppy w 256K PRINTERS 
Citilese MSP IO NEW (5 So 
DISK DRIVES & CONTROLLERS peg Gl 
10megn Bernoulh Box Dust MB Dr $1,71900° (3594) Onlsen MSP 15 NEW" (7 78) 
DPC Network {OME Intemen | Hewghe 28900" fo 24 160CPS 132COL tne # Trae 
Roe Ano Dre ty agate aie Shagiart Citiaes_ MSP 25 NEW" 431 
PC Narwork [OME Ty Bocwop yenoer aw 200LPS 1IACOL Fie ¢ Trac 
Same Unt used 9 Compag 5 DeshPre Prermere 35 NEW" (9 501 
FC Network 20M5 Tape Bockup Sz000" (5) 23) JSCPS Darsywheet 132COL Fic + Tew 
Half Hengtt w controdier Cimees 120 D 120 25CPS 10 w Tree (365) 
PC Network Half Height PS DN Inve 7900" 12.00) Epeem EX 00 SACOL Farabet Matra (3 901 
VHS “20MB Har3 Inst Cord 278.00 (810) DP Bpewn EX 100) 112COL Parabe! Matra HL 56 
& THE “20 + 20 Skeioge Spstern 69000" 115.10: Pe Bpeen FX BCE IGS 10 Par 07.45) 
46 20MB Tape Bxkup Corny osreens see 200CPS #OCPS NLO 110.35 
THE 20MB 20MB internal 1 2 Herpht 3e7 08" (7501 > Speam LO BOO 1B OL SOCPS Pavabel on 
Autodoot Daves by Seagate «wv Micrescerice b Speen 10 J000 180. PS 6OCPS NLO 1381 
MEMORY CHIPS Kec Ate ple at abil Cen 
t 5S Fremont 1 f t 
Al chips guaranteed for fe Deora) w NLO Sonch 
WRC 2050 20CPS Letter Quaitty Panter a2au 
GAs | emery (Or ecom Wne ia chars! NEG 3550 J3CPS Letter Quatty Pinter £14.90) 
@46 Dynamk Ram Chipe (fxr! NEC 4850 55CP5 {21 49) 
125K AT Mother Board Chips. 1 NEC Fin Witer P4216 180 65CPS 10 19-96) 
Tata S007 Co Pasa NBC Prn Winer P 7 1S0'6SCPS 1 112 201 
lees Panasonic 109}-1 160. 32CPS 10 Par w Trac 15.60) 
D Panasonic KX P1092 180 CPS % Trac 8 58 
MODEMS Panasonic KK P1502 160CPS 15 w Tew 678) 
D> Hayes Smorimasem 240? $925.00 111 4) Toabiba NEW" P3ESE 210CPS 132COL 337) 
Mayes Smanmoder | wnew 218.00* (6.80) ~—Yeahtbe PIS! Motel il] Par Ser ZBBCPS 132COL (2020) 
maricam it VF 100 Emuleror 
Mayes Srrrinotern 125 00° @ pat VIDEO CARDS 
Bobotics Couner 2400875 modem wasoer (745) 
is Sceniieaeee Tzee iz 7f) — Mereedee Color Cart w Parale! Post (230 
ALL THE MODEMS ARE 100% HAYES COMPATIBLE Rereates_Moviochrome Graptucs Cards ¢ 
{Ht 1200 Com Bxteraal Meee cose OFCAKE Turbo ECA Cart 12.29) 
{Ht 2400 Com Bxtarnal 27000° 14.75, Peredies Autoswatch EGA (E>) 
5 Qaséram Quod EGA + (6 98) 
LHP 1200 Com tnvernad Frey: Sivhvowe TE erat matte sek wit pave iv) qo, 
Se Are intemal Ene Soe B97 OR 42S ik W720. Mone Graptecs w Paralc! Avt 12 50) 
Ont Ors Wer Coles Card 10s TAM Cogn 2 50) 
tHe 100, nt rere eooo |. y 
Anak Video 3104 Amber TTL, (3 001 2 
deb Covor 600 High Res 17 68) RIES AND 
Amdeb Wovor 722 n Enhanced (2701 ACCESSO! SUPPLIES 
Magnaves Amber IBM Type TTL (250i D> Brand Name DS/DD Dishettes (Bon of 12) sres° 1100 
Magazver 14 RGB Color 640x240 (5 Se Gustanteed ov Lik Mot Genem 
Magnaver 14 Muturode Monitor 11056) > DIVDD Bulk Pack en tity 
14_ EGA Monnor w swrvel base 62500" (9401 Packaged in 50 wih sleeves and sabes 
JC 1401 Maryn ECB Cott S30 00° 111 45) Guarmniced for Life™ 
B Morutor 308.00" 1798) DPC Matwork Reptacement 130 Watt mee 1200 
Painevten A [22 RGB or ECA Monsor Maso" (951) IBM Power “Gives your PL TOLL oe News the 
Princeton MAX | 25 136 00° (2 98) Saw Sapacny 3s un Good for WAS in fape droes (without 


Supports Either Mono ot RGB Conta 


{RENT BEPORE YOU SUY- Members are alypbie to som the 
NETWORK S Busmess and Game Software Rental Libranes to evaluata 
products for a full 14 days (Regulat Membership) or 30 days (VP 
tTmembership! to sea i they meet your needs the NETWORKS 
fenial charges are far less then other software rental services — JUST 
20% OF THE MEMBER WHOLESALE PRICE Wa feature over 1.000 
Bvailebie tities in IGM, Apple and Mac. 


need f° 5 poadytnk unit ated Lage capil dish itnvee 
Docurnate aul a 800° 


SMA PC) (1 50 
fe Lotus Dikase Muttimate es nd ters 

D> Seay HF DS OD Dobettes (Mox oF 101 zeses 6! 505 

WP Printer Paper 2600 Sheets tae" 110.00) 


Microfine Perts (imasible when fom! 


*PC NETWORK Members fast 0% sbove the wholesale price. 
ee stivetee Al pce reflect a 3% cash dewount Mirumum shipping 
2 cal for stupping & 

and company checks please alow { 
prices subject to change Products subject te 
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IBM™ XT 


BASE SYSTEM 
IBM™XT w/256K 
Floppy Drive Controller 
2 Double Sided Double 
Density Disk Drives, Mix and 
Match with your Favorite 
Monitor and Printer 


IBM™ XT 
HARD DISK SYSTEM 


IBM™XT w/256K 
Floppy Drive Controller 
1 Double Sided Double 
Density Disk Drive 
Half Height Hard Disk w/20MB 





Pn 


en 


me 


$1,075.00* [== 


Alel PC 6300 
640K/2 Floppy/Monitor/1 Ser/1 Par/Keyboard/DOS 


G 
aol. ae 


$1,260.00* 


64K EXPANSION KIT 
For the IBM ” 
Set of 9 
150/200ns 


a 
tw 


$1,337.00* 


COmMmPaAg"’ DESKPRO SYSTEM 
256K CPU/2 Floppy/20 MB Hard Disk 


al 
(i SE) 


$1,537.00* 


MEMORY CHIPS 
256K Dynamic RAM/Set of 9 
128K For the AT/Set of 9 


MATH CO-PROCESSORS 
Intel “8087 SMhz Co-Processor $10S.00* 
Intel “8087 8Mhz Co-Processor 1S$.00* 
Tatel °80287 SMhz/8Mhz 160.00° 


MICROSOFT @ Lotus 


WORD Vers. 3.1 


$229. 00* $54. 00* 


Windows $54.00 


5.25” DS/DD 
DISKETTES 


20, 


[catt ror, FOR 
CUSTOM 
Fad 


$26.10* 
35.10° 


America’s 
Favorite 
Business 
Software 


Box of 50 


44. 


$7.95* 


Lotus 


once 9205.00* 
Ashton-Tate 

DBase III + $375. 00* 

$185.00* 

CIRCLE 535 ON READER SERVICE CARD 


Database 
CALLTOLLFREE 8am-7pm Mon.-Fri. 9am - 5pm Sat.csr 
orders and 


(800) 621-SAVE (<x=x.) 


In Illinois call (312) 280-0002 Validation Code: 4477 
Customer Service and Order Status (312) 280-1567 


Box 
of 10 


Satellite Software 
Word Perfect 
GUARANTEED FOR LIFE | word Processor 





SEE WHY OVER 200,000 
HAVE JOINED MAKING US 
THE NATION'S #1 

SOURCE FOR EVERYTHING 
IN COMPUTING 


| © Our 500 Page Wholesale Catalog 
Over 30.000 products pnced at 
Wholesale + 80 Anything you will ever 
| need, at a consistent low price 


Periodic Catalog Updates 

Your Catalog 1s never obsolete! Keep on 
top of the newest products and latest 
price changes 


The Printoat 

Our newsletter gives you fantastic specials 
along with unbiased analysis of new products 
and industry trends. 


10 Day Retarns on Hardware!! 
Ityou don t like any hardware product —forany 
reason —retum it for a refund 


1000 + Title Rental Library 
14 to 30 day rentals on over 1000 different titles. 
Try before you buy" 


Size, Strength and Stability 

The Network has over 200 empfoyees. 55,000 
square feet of office and warehouse space. 
inventory valued in excess of $25,000,000 and 
is ranked the largest computer product suppher 
in the nation! Our commitment ts to serve 

our customers and our 90°% repeat business 
rate is proof! 


OnLine Bulletin Board 

Download ‘Freeware fromthe nation’s largest 
single concentration of Public Domain software 
available! Get tred into the nation’s largest 
technical information network! Get tech support 
orcontact customer service from the Network's 
OnLine, “notjusta bulletin board but a complete 
customer information network 


EPSON 


132COL 200/40CPS NLQ Mode 


$479.00* 

































y 


Epson EX-800 80COL/300/60CPS $410.00° 
Epson EX- 1000 132COL/300/60CPS §35.00° 
Epson FX-86E 8O0COL/I60CPS 345.00° 
Epson LQ-800 180COL/60CPS 445.00* 
Epson LQ-1000 I80CPS/60CPS NLQ _—630.00* 
Epson LQ-2500 108CPS/132COL 9$90.00* 
Epson LX-86 120CPS/8 5” w/NLQ 195.00* 
Citizen MSP-10 SO0COL/60/40CPS 259.00*° 


Citizen Premiere 35 35CPS/1S" LQ 
Panasonic /091/ 160/32CPS 10°Par w/Trac 
Panasonte KX-P1092 180CPS/w/trac 

Toshiba 351 Model I! 288CPS/132COL 


440.00° 
259.50° 
304.65* 
935.00* 





“Members pay 8% above this wholesale 
price plus shipping 


How to 386 


It’s simple. 

With Intel Inboard™ 386/AT. 

It fits right into your IBM°AT or 
compatible, and gives you all the per- 
formance of a 386 system. 

Without having to buy a 386 sys- 
tem. (Which, if you've priced one lately, 
is about three times as expensive,) 

Inboard 386 is based on the revo- 
jutionary 32-bit, 16 MHz 80386 chip 
we invented. So it'll work with all the 


software youve got sittingon your | 
desk. As well as any add-in boards you 
may have hiding in your computer— 
like, just for instance, the Above” 
Board. Which we also invented. 

Inboard 386 lets you whiz through 
recalcs with Lotus’1-2-3? And it 
makes your network server serve you 
even faster. In fact, itll make any 
program serve you faster. 

And with 386 control software, 


Inboard and Above are trademarks and Intel a registered trademark of Intel Corporation. IBM isa registered trademark of International Business Machines Corp. Lotus and 
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you can take advantage of exceptional To find out more, check with 4 
multitasking capabilities. Like put- your favorite computer dealer 
ting together a presentation while __ or call us at 800) 538-3373. 
your computer is downloading data. And see why Inboard 386 
(A slightly more efficient way of beats the system. 
doing business.) Ss 
Don't forget our five-year 
warranty. Or toll-free technical In 
support line. 


1-2-3 are registered trademarks of Loius Development Corp. © 1986 Intel Corporation 
CIRCLE 511 ON READER SERVICE CARD 































































FANCY FONT 


FINAL WORD tt $233 
HARVARD 

PROFESSIONAL 

PUBLISHER $458 
MICRDSOFT 

WORD 3.0 $279 
MULTIMATE $249 
MULTIMATE 

ADVANTAGE $299 


LOTUS MANUSCRIPT 

OFFICE WRITER 
SPELLER 50 

PFS: PRDF WRITE 

SAMNA WORD IV 

SPELLBINDER DESKTOP 


$359 


$25s 
$129 
$348 





PUBLISHER $459 
TURBO LIGHTNING $ 35 
VOLKSWRITER 3 $153 
WORD PERFECT 4.2 $209 
WORDSTAR 2000 + $289 
XY WRITE III $199 
CLIPPER $348 
CONDOR Ii! $335 
DBASE itl PLUS $399 
FOXBASE + $298 
GENIFER $219 
KMAN 2 $3 
PARADOX $44s 
PFS: PROF FILE $149 
O4A $228 
OUICKSILVER $359 
RABASE SYSTEM V $359 
RAPIDFILE $243 
REFLEX $ 6S 
REVELATION $499 
ENABLE $345 
FRAMEWORK II $399 
JAVELIN $Call 
LOTUS 1.23 $319 
MULTIPLAN $125 
OPEN ACCESS II $299 
PFS:FIRSTCHOICE $108 
SMART SYSTEM $ 43S 
SPREADSHEET 

AUDITOR $ 99 
SUPERCALC 4 $318 
SYMPHONY $443 
VP PLANNER $3 59 
CARBON COPY $129 
CROSSTALK XVI $ 99 
CROSSTALK MKIV $138 
PROKEY $ $5 
RELAY GOLD $158 
REMOTE $ 109 
SMARTERM SCall 
SMARTCOM Il $ 99 
SUPERKEY $ 55 

*CALL FOR SHIPPING COSTS 


FREE SHIPPING 
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“Electronic Workspace” 


Do Wordprocessing, Spreadsheets, Database and 
Graphics all on one screen at the same time. 


Normally priced §@ 


at 99°95 


yo 

















CHARTMASTER 





$20$ HARVARD TOTAL 
CLICKART $113 PRDJECT MANAGER 
DIAGRAPH $309 MICROSOFT PROJECT 
DIAGRAM MASTER $189 PROJECT SCHEDULER 
ENERGRAPHICS 2.0 $299 NETWORK 
FREELANCE PLUS $359 SUPERPROJECT PLUS 
GEM DRAW + $189 TIMELINE 2.0 
GRAPHWRITER COMBO $346 
HARVARD PRESENTATIDN seorseny 
GRAPHICS $238 BPI 
IN-A-VISION $259 GREAT PLAINS 
MAPMASTER $218 COMPUTER ASSOC 
MS CHART $189 ONE WRITE PLUS 
PC DRAW $209 OPEN SYSTEMS 
PC PAINTBRUSH PLUS $109 
PICTURE PERFECT 245 WANG eGeaAIiilit 
PRODESIGN II 17 : 
SIGNMASTER $139 Sere 
WINDOWS/DRAW $118 FASTBACK 
spin MEE 
SPSSIPC + segg MI 
COMPILER 
See ace. $489 MS BASIC COMPILER 
WALONICK $80, MN SECRTRAN 
SYSTAT seo NORTON UTILITIES 
OUICK BASIC 
io TURBO PASCAL 
CROSSTALK XVI sais TURBO PROLOG 
DBASE III LAN PAK ssog  XENIX 
KMAN2 $899 
MULTIMATE $639 
MULTIMATE Sa, 
ADVANTAGE $748 
REVELATION $999 
wane PERFECT 
ERVER $309 
WORD PERFECT AST 5211-11 + 
STATION S75. ASTS26I-12 
AST BSC 
Deskton Fnvit AST SNA 
GEM DESKTOP $39 FORTE 
MS WINDOWS $65 IRMA 


SIDEKICK $599 SMART ALEC 5251 





$279 
$249 


$335 
$319 
$239 


$309 
$499 
$399 
$159 
$409 


$369 
$ 45 
$ so 
$239 


$269 
$249 
$229 
S$ 59 


$ 69 
$Call 





CIRCLE 1010N READER SERVIC 


‘on ail orders over $1000.00. credit card orders 


and prepaid orders. 


Ow Policy 


AST ADVANTAGE 
(128K) 

AST 6 PAK PLUS (64K) 

AST IO MINIII 

AST PREMIUM PAK 

AST RAMPAGE PC 

AST RAMPAGE AT 

INTEL ABOVEBOARD 

JRAM AT-3 (0K) 

JRAM 3 (0K) 

PC TURBO 286 (1MB) 

PC TINY TURBO 286 

GUADBOARD (OK) 


AST REACH 1200 
HAYES 1200 
HAYES 12008, 
HAYES 2400 
HAYES 24008 
TRANSNET 1000 
US ROBOTICS 12008 
US ROBOTICS 24008 
VENTEL 1200 

HALF CARD 
VENTEL 1200 PLUS 
WATSON 


ATI EGA WONDER + 
HERCULES GRAPHICS 
CARD PLUS 
HERCULES COLOR 
CARD 
ORCHID TURBO EGA 
PARADISE AUTO 
SWITCH EGA 
OUADRAM EGA + 
SIGMA COLOR 400 
STBEGA PLUS 
TECMAR EGA 
MASTER 
TSENG ULTRA PAK 
TSENG EVA 480 










| 
| 





$349 
$169 
$189 
$189 
$279 
$439 
SCsll 
$259 
$199 
$799 
$459 
$109 


$359 
$369 
$349 
‘$579 
$549 
$279 
$109 
$159 


$369 
$299 
$339 





| SEAGATE 208 WIINT 

















lOMEGA 10+ 10 


WINTFC $1899 
lOMEGA 20 + 20 
WINTFC $2599 


IRWIN 1200 20MB 
TBU 
IRWIN 145AT 40MB 


Tau $ 57S 
MOUNTAIN DRIVECARD 

20MB $ 699 
PLUSHARDCARD10MB $ 569 
PLUS HARDCARD20MB $ 699 
PRIAM 42M 8 AT $Csil 
$ 38S 
SYSGEN SMART IMAGE 


20MB (INT) $ 625 
TALLGRASS $Csil 
TECMAR GIC-60AT TBU 

(INT) 

AMDEK 310A $1 
AMDEK 600/722 $429/539 
NEC MULTISYNC $599 
PRINCETON HX-12 $449 
PRINCETON MAX-12E = $179 
PRINCETON HX-12E $539 
PRINCETON HX-3 $529 
SONY MULTISCAN ‘$699 
TAXAN 122 AMBER $16S 
TAXAN 850/760 $599/ 579 
AST PC NET $Call 
ORCHID PC NET $Call 
Printsrs/Plottsrs 

EPSON EX-1000 $ 613 
ESPON FX-85 $ 398 
EPSON FX-266E $ S7S 
EPSON LG-600 $ 589 
EPSON LO-1000 $ 789 
HP 7475A $1499 
NEC 3550 $ 799 
OKIDATA 182 + $ 369 
OKIDATA133 + $ 53S 
OKIDATA 292 $ 539 
OKIDATA 293 $ 68S 
TOSHIBA P321 $ 499 
TOSHIBA P341E $ 769 
TOSHIBA P351 

MODEL2 $1199 
KEYTRONICS 5151 $189 
KEYTRONICS 6153 $298 
MICROSOFT MOUSE $129 
PC MOUSE W 

PAINT + $129 
CURTIS RUBY $ $5 
DATASHIELD S-100 $73 


GILTRONIX SWITCHES $Csil 
LOGICAL CONNECTION $253 


MASTERPIECE PLUS $135 
MICROFAZER II $268 
256K RAM SET $ 39 
$067 MATH CHIP $11S 


80287 MATH CHIP $ 18S 





yn, NY 1129 
TELEX: 421047 ATLN Ul 
FAX: 718-972-8346 

















@ STEWART ALSOP 


PET PEEVES 


VIEWPOINTS 





Alsop had a few things he wanted to get off his chest. The idea seems to be contagious: PC 
Magazine’ s publisher, William Lohse, joins in with some thoughts of his own. 


very once in a while in every colum- 
B= life, there comes a time when 

no matter how hard he tries he just 
can’t think of a good column. 

Most columnists who have writer’s 
block go to their mailboxes and start an- 
swering readers’ mail. Nobody writes to 
me (just John C. Dvorak), so | decided to 
get into one of my favorite subjects: pet 
peeves. There are things that hardware and 
software companies do that just drive me 
insane. For instance, why is it so hard for 
computer companies to design the on-off 
switch onto the front panel of the comput- 
er? Are they scared that us dumb users are 
going to accidentally turn off the computer 
if it’s too easy to tum it off? 

And why is it so hard for software pub- 
lishers to ‘‘preinstall’’ their manuals? 
Time after time, the first thing I have to do 
with a manual is tear off all the shrink 
wrapping, insert the tabbed dividers in the 


right place, and then put the pages into a | 


three-ring binder. I'd rather . . . 


We interrupt this column for 
@ message from the 
publisher. 


Publisher's note: Replace Stewart Al- 
sop’s picture over his column with mine 
and put my name at the top. 

What do you mean | can't do that? It’s 
my magazine, and I can take over Alsop’s 
column if I want to. 

In case you missed it last fortnight, 
Stewart Alsop, the normal denizen of this 
space, said basically three things: that pub- 
lishers are strange folk because their job is 
to have a magazine that attracts the kind of 





readers to whom advertisers want to sell; | 
that he agreed with the basis for this maga- | 


zine—which is that you, the readers, know 
more about computers than your comput- 
er-using colleagues, and that because of 


your expertise they ask you what to buy | 


and how to be productive; and that you, as 
experts, have a job as large as the indus- 
try’s in trying to understand the needs of 
what Alsop calls the ‘‘poor dumb user’’ 
because the users will always get what they 
need whether or not we (the experts and 
the industry) give it to them. 


PRODUCTIVE INNOVATION I want 
to make it clear that my role as a publisher 
is not to worry about whether the editors 
are writing to the kind of readers the adver- 
tisers want to sell to. My role is to work 
with the staff at PC Magazine to figure out 
who is deciding which innovations are 
really productive and useful or not. We've 
decided that the best bet is to go with those 








people who are knowledgeable enough 
about products to be trusted to vote with 
their company’s dollars. So we are produc- 
ing a magazine that prides itself on its un- 
derstanding of and ability to evaluate per- 
sonal computer products, a magazine that 
specifically serves the needs of the better- 
informed technical gurus inside American 
business. 

It’s our job to deliver the goods: hands- 
on testing by a real laboratory, the best an- 
alysts and thinkers we can find; editors 
who live with the technology like you do; 
comparative testing because you have to 
choose from amongst a plethora of similar 
products; productivity sections to make 
what you've already bought more useful, 
and lots of opportunities for you to interact 
with us through our reader columns. 

You've responded by buying PC Mag- 
azine. Our circulation has skyrocketed to 
over 375,000—by far the largest in the 
PC-compatible market—and we see no 
signs of slowing down. 


TALKING TO THE INDUSTRY So our 
next job is to represent you to the industry. 

You are an opinionated lot because you 
have to be. You have work to do, and the 
PC industry needs to listen to you. When 
they do, they often also buy advertising 
space with us. Ads let the industry tell their 
story directly to you and let us keep doing 
our job. 

I completely agree with the other two 
points that Alsop made in the last issue. 
Not everyone who uses a PC can keep up 
with the fast pace of changes, and if you 
don’t help these users make useful and pro- 


PC i aera APRILI4,1987 
a] 





Eistration: Adam Bnill 


VIEWPOINTS 


@ STEWART ALSOP 








ductive selections the PC industry will suf- | writing this column. Right, Stewart? 
fer and you'll eventually have a different 
job. And I’m sure that after this lucid dis- 
sertation, Alsop will agree with me regard- 
ing the publisher’s role. He wants to keep 


We now return this column to 
its author. 











Now there is a software solution that 
handles copying files between your 
PC and Lap-Top - SIMPLY. No clumsy 
setups, no long strings of commands, no 
modems, no external drives to buy. Just 
connect the serial ports, run Direc-Link on both 
machines, select the files to be copied, and go! 
First, Direc-Link displays a complete tree diagram of 
the directories of each PC. Point to a directory and tag the files you want to send, 
then select where you want to send them — hard disk or floppy. You can tag any 
number of files from a directory ~ using a variety of tagging commands. The 
received files are faithtul COPIES, 
including the original creation date and 


OA, 
TE_» time, without the extra characters some 
So ee modem programs add! 
-—, Your FILES are copied fast, over 
TH —— sat — pas 10,000 characters per/sec (115,200 baud), 
a RP pe and you can control the whole process from 


either keyboard. Direc-Link requires a mini- 
mum of keystrokes — simply point and 
shoot. If you have files that you send back 
and forth regularly, you can store the entire sequence in command files that 
execute with a single keystroke. The program comes with both 32" and 514” disks 
so you can install Direc-Link on your PC, your 
laptop, your portable, or any PC compatible. 

Now you're ready to copy any number of files 
BETWEEN PC’s and lap-tops! You can 
customize Direc-Link for color or monochrome 
displays, and change the communications 
parameters. Cable wiring diagrams are Included 
and you can order cables directly from us. 

Only $59.50 plus $5.00 shipping. 


California residents add sales tax. 
To order call 213-377-1640 


MICRO 7 ier cats 


4 Santa Bella Road, Rolling Hills Estates, CA 90274 


‘System Requirements: 18M PC. XT, AT, of compatible, serial port, DOS 2 0 or tater and 80 column display Requires less than 64K RAM 
CIRCLE 113 ON READER SERVICE CARD 
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NOT COPY PROTECTED! _“ 


Dealer Inquiries invited 


See, what did I tell you. Publishers are a 


little strange. Taking over my column to 
explain what PC Magazine really does and 
then threatening my job. What gall! 


BRING BACK THE MAC I've just spent 
a fascinating week here in the San Francis- 
co area. First of all I read a Reuters’ report 
in The San Francisco Examiner which said 
that IBM is cutting prices on its PCs (this is 
early in January) in order to clear out its in- 
ventory so that it can introduce a new mod- 
el of the basic PC. This report implied that 
IBM is introducing new computers in part 
because Apple Computer (yes, that’s right: 
Apple) is giving it trouble—that’s an origi- 
nal idea. 

Then I go to the Macworld Expo (fea- 
turing the Apple Macintosh) in the city and 
see that every one of the big software pub- 
lishers—all companies that made their 
money in the PC-DOS world—are intro- 
ducing and selling new programs for the 
Mac because all of a sudden corporations 
are buying a machine that absolutely ev- 
erybody said they would never buy. 

And then I come home that night to see 
that my own editor, Bill Machrone, has 
written an editorial praising certain aspects 
of the Macintosh (see From the Editor’s 
Screen, Volume | Number 2). And to top 
it off, I get my weekly issue of Business 
Week, with its cover heralding ‘‘Apple’s 
Comeback”’ and a story that admits that, 
yes, it was a bit early to write the company 
off in the corporate world. 

Whatever you might personally think of 
the Macintosh computer, the point is that 
corporations are now buying the machine 
because some users (yes, the poor dumb 
ones mentioned earlier) decided that they 
would find the machine more useful than 
IBM PCs or compatibles in certain situa- 
tions. By and large, they had to force their 
companies (and their technical gurus) to 
buy the machines. 

The only point I want to get across is 
that, whatever products we’re talking 
about—new machines or new peripherals 
and software for existing machines—the 
people who ultimately decide where per- 
sonal computers are going are the people 
who have to use the stuff. And everybody 
else—the technical gurus (that’s you), the 
industry’s vendors, and even the colum- 
nists and magazine publishers—had better 
not forget that simple fact. Pol 


PC MAGAZINE @ APRIL14,1987 
12 








er Sp 


Even the ay 





i First Choice 


ar 
, an 





Microsoft™ Mouse 


A mechanical mouse has moving parts that make it less reliable, less 
accurate, and so dirty it actually needs a good cleaning now and then. 


PC Mouse has no such parts. Or problems. 

Saving this much money on 
software this good could easily make 
your day. But put that savings to- 
gether with our new PC Mouse, and 
you've got a deal (actually you've got 
six of them), that’s tough to pass up. 

Our new PC Mouse makes 
even the best programs better. 
Easier to work with. Quicker to get 
around in. But besides that, it’s 
also the best mouse going. 

What makes PC Mouse so good? 

For one thing, it has no moving 
parts. And that means no problems. 

PC Mouse is optical. It uses a 
mirror-like pad to reflect a tiny 
beam of light. So it’s faster, more 
accurate and so reliable it’s the only 
mouse with a lifetime warranty.* 

In addition to this specially- 
priced software, PC Mouse also 
works with any software program 
TRReahonl wets COR igseemenara ale hoe 
Ne NGM nem enaaciatenerarecice 


marks of their respective holders, © 1987 Mouse Systems Corp., 2600 
San Tomas Expwy., Santa Clara, CA 95051 


written for use with 

a mouse. And quite a few 
that aren't. Just use our 
Designer Pop-up” menus, 
to create your own mouse- 
driven software. It's 
included free. 

When you order, 
make sure you specify PC 
Mouse in either the serial 
version or, for $20 more, 
the new Bus Plus model 
which includes its own serial card. 

Either way, youre getting the 
best of all possible worlds. 

The best programs and the 
best mouse. Now, all at the 
best price. 


CIRCLE 350 ON READER SERVICE CARD 


Call 1-800-523-5189 
Or, fill out this coupon and send to: Mouse Systems, 
Dept. 10,2600 San Tomas Expwy., Santa Clara, CA 95051 


PC Mouse 
I want to order this software and... PC Mouse or Bus Plus 


O Harvard Professional 
Publisher™ 0 $599 or 01 $619 
O First Choice™ $199 or 01 $219 
O PFS" Professional Write™ 08219 or 01 $239 
OReflex™ 0 $189 or 01 $209 
O Desq View™ O 8179 or 01$199 
O Drafix I" 03299 or 018319 
Sub-total: 
Add 7% sales tax if a CA resident: 
Amount: $ 


Please charge my O VISA OO M/C 
Expiration date: ___/__/__ 
Card Number: 

Name on card: 

Name 

Street Address 

City_____ State 
Phone 

Signature 

Or send check or money order made payable to: 
Mouse Systems Corp. 


MOUSE SYSTEMS CORP 


[ae eee =| 


Zip 








| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| Pao 
| Add $6.50 shipping& handling: —___ | 
| el | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
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THE MIGENT POCKET MODEM. A STATE-OF-THE- 


e days, modems bring the world to 
pier es But for all their awesome 
rr, r, these high-performance machines 


yes-compatible, so it works 
IBM, Apple, or whatever. It 
1200 bps. It has a full set 

s. A 28-character non-volatile 

| and tone sansing. Busy and 

And even dual phone jacks. 

I similarities end. The whole 

"x 5” card and works on 

powar. So you can put it in 
briefcase, and take it home, 
ywhere else you need your PC. 
et Modem. If you'd like to know 

iS Coupon or call 800-633-3444, 
ask for Alexis. We'll send you full 
he nama a of your nearest dealer, 
ma, you may be wondering why 
aoe like the rest. Because we 
ea high-powarad information 


DER SERVICE CARD 


formation about the Migent Pocket | 
tha name of the dealer in my area 


88: 5 Tahog ni .Call re Dept. 802, ! 
450-5062, Attn. Alexis 





ART INFORMATION MACHINE THAT LOOKS LIKE ONE. 


For The Few 
Businesses [hat Didnt Buy 
A loshiba Printer, 

We Put On A New Front. 








Our best-selling P351 dot matrix 
printer has a new front panel that puts the 
controls in easy reach. 

No more sre for the dip- 
switch or shuffling thro ug software. Now 
you change the pitch or change a font with 


just a Sopertip 

en sit back as the P35] rifles 
out draft jobs at 300cps. Or letter- qealty 
work at 1 s in more than 40 different 
type styles, all available on both down- 
loadable disks and plug-in cartridges. With 
a printhead proven to last up to two times 
longer than most other 24-pin printers. 


It's also IBM PC'-compatible, emu- 


lates IBM Graphics and Qume Sprint 11; 
and runs just about every major software 
package you could want it to. 


And if it’s color graphics you need, 


the P351C will turn a bright idea into a 
brilliant presentation. It gives ne all the 
features of the P351 and puts high-resolu- 
tion color graphics on paper for printed 
reports, or on transparencies for overhead 
projection. 

All of which may explain why 
there are more Toshiba printers se 
more businesses than any other 24-pin dot 
matrix printer in America? 

‘To find out why your business 
should be using Toshiba printers call 
(800) 457-777 7 for the Toshiba ra 
and computer dealer 

near you. org 


1 IBM and IBM PU are 
fepistered rademarks « 


/ 





In Touch with Tomorrow 


TOSHIBA 


‘Toshnba Amenca, Inc. Iniurmation Systems Division 
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HIGH- 
SPEED 


S 
Life in the Fast Lane 


Did you spend your Clearasil years listening to the 
Beach Boys and Jan & Dean sing odes to Mustangs, 
GTOs, and little deuce coupes? Reading muscle car 
magazines with pictures of fiberglass hood scoops, 
small-block Chevy engines, and Hurst shifters? If so, 
you should feel a wave of nostalgia with the advent of the 
ultra-high-speed 12- and 16-MHz AT clones that are the 
PC industry’s version of the hot rod: fast, not for every- 
one, reliability sometimes a question mark, but ever so 
desirable (especially if you have backup transportation). 

When the IBM PC AT rolled into dealer showrooms 
in 1984, the mainstream machine was the reigning speed 
champ. The 80286 processor running at 6 MHz and a 40- 
millisecond hard disk drive made the 8088-based, 4.77- 
MHz PC-XT and its 85- to 110-millisecond hard disk 


If you live for the feel of a high-performance 
vehicle, check out our review of those new 
custom jobs, the 12- and 16-MHz ATs. But be 
warned—all is not fun in the sun. 
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drive look like a little Nash Rambler. 

We all know what happened next. 
Speed freaks discovered that you could 
bolt a faster clock crystal into the AT, and 
it would go faster. Users inserted 16- and 
20-MHz crystals (crystal rate is twice the 
processor rate) to get 8- and 10-MHz ATs 
and watched their spreadsheet recalcula- 
tion times plummet. An unamused 1BM 
slipped a speed governor into the BIOS to 
keep ATs from running faster than 6 MHz, 
watched Compaq and others unleash 8 
MHz machines that ran with rock-steady 
reliability, then joined the horsepower race 
in mid-1986 with an 8-MHz machine. Did 
IBM satisfy the speed demons? Hardly—it 
set off a performance war. 

Today, you need not stop at 8 or even 
10 MHz for your AT clock speed. There 
are a number of 12-MHz and 12.5-MHz 
machines from which to choose, and you 
may even be able to hit the dizzying 
heights of 16 MHz, with either 80286 or 
80386 processors. 

We brought four of these high-speed 
80286 machines into PC Labs: one each 
from Wells American and Computer Clas- 
sifieds; two from PC’s Limited. We ran 
them through their paces and compared 
them to Compaq’s Deskpro 386. With the 
80386 machines getting so much attention 
from both the press and the public these 
days, it is important to know the alterna- 
tives if you are seeking bang for the buck 
as well as processing power. Also impor- 
tant: quality of design and construction, 
and possible problems that might arise us- 
ing these souped-up machines (see the 
sidebars *‘Hurry Up and Wait”’ and ‘*A 
Fast Two or a Slow Three?”’). 

If you expect the machines to be pretty 
much the same (after all, how much can 
you do to an AT to make it different?), 
read on. Each had unique characteristics. 


COMPUTER CLASSIFIEDS INC, 


CCI ST/286-12 

The standard configuration of Computer 
Classifieds’ CCI ST/286-12 is 10 MHz, 
but you can upgrade it to 12.5 MHz, which 
was the configuration we received. In fact, 
CCI’s family of PCs allows everything 


ranging from an AT ina PC box toa 386in | 


the AT box. 


The CCI ST/286-12 comes in a stan- | 
dard AT-sized box that accepts up to five | 
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half-height peripherals. Ours came with a 
|.2-megabyte floppy disk, a 72-megabyte 
hard disk, and a tape backup unit (the tape 
unit was not tested). When you open the 
top, you quickly discover that something is 
quite different with this machine: the 
motherboard has no CPU. 

Instead, the 80286 chip comes on a sep- 
arate board that fits in the slot second from 
the power supply. The first slot holds a 
640K-byte memory card of proprietary de- 


| sign. You can tell that most memory cards 


probably won’t fit, the mounting bracket 
tums to the left instead of to the right as on 
all other PC boards. 

The separate CPU card is evidence of 
the most basic design difference about the 


he Ci CCl STi2 Ove 6-12's MONET OUT? 
is unique for two reasons: it was 
designed to fit into an IBM PC-XT 
case (for an easy upgrade} ond it has 
no CPU. The 80286 comes ona 
separate add-in board. You can see 
it in the photograph—twe slots away 
from the power supply. 


ST/286-12. It was developed from the 
ground up to be a 386 machine, but in rec- 
ognition of many people’s wait-and-see at- 
titude about the new machines, CC] made 
a 286 configuration available. As a result, 
the two right-hand slots have 32-bit bus ca- 
pability built in. If you want, you can send 
them your 286 board and $800, and they 
will send a replacement board with the 
386. (For a First Looks review of the 386 
version, see **CCI ST/386 Brings Mail- 
Order Prices to 32-Bit Computing,’’ Vol- 
ume 6 Number 3.) 

Besides the clock speed and CPU, the 
ST/286-12 offers you other options to play 
with. If you want to add a math coproces- 
sor to speed up calculations, you can in- 
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F:7.) Benchmark Tests: 
LABS! High-Speed ATs 


hile differences among the various 12- 

MHz machines are nominal, the compar- 
Ison to the standard IBM PC AT running at 
8 MHz suggests their true potential. The rela- 
tively slow by the PC's Limited 
286-16 for the BIOS Disk Seek test suggests 
an improperly matched drive (the interleave 
factor is the most likely culprit) for the speed of 
the system. If you are configuring your own 
system, be sure to set your drive for the lowest 
iserweare that produces the fastest access 

mes. 


Performance Times 
(Times given in seconds except where noted.) 


O-Miz (BM PC AT oe 
Compaq Deskpro 386 

A‘Star Il Model 300 (12 MHz) 

CCI ST/286-12 

PC's Limited 286-12 

PC's Limited 286-16 


The NOP benchmask test is designed to measure raw clock 
speed and memory access time while minimizing ditter- 
ences in microprocessors and the effect of memory cach- 
ing. This test exacutes almost nothing but NOP (“No 
Operation”) machine code instructions in a big 128K toop. 


The 9066 instruction Mix benchmark test measures the 
intensive tasks. The teet program uses 8086 instruction 


code. These Instructions are a subset of the total processor 
inetruction set. 


Relative Times 
(Ratio: &-MHz IBM PC AT = 100) 


"BIOS Disk Seek 


Fioating- 
Point Caiculetion 


Conventional Memory 


instruction Mix 


Floating- BIOs 
Canventionel Point Disk Seek 
Memory Calceietion (milliseconds) 


4 


The 10S Disk Seek benchmark test measures the time 
it takes to do a random seek using the disk's ROM BIOS. 
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stall your own crystal and oscillator chip, 
which are readily and inexpensively avail- 
able. This way, you can run your 80287 at 
6, 8, or 10 MHz, depending on your 
choice. 

Moving in the other direction, you can 
also get the computer with considerably 
fewer components. CCI designed the 
motherboard to fit an IBM PC-XT case, so 
you can turn your 8088 machine into a 286 
hot rod for $1,439 (or $1,139 for the stan- 
dard 10-MHz speed). 

The machine itself was a solid perform- 
er in all PC Labs benchmark tests. It con- 
sistently ran about one-third faster than an 
8-MHz AT, and 4 to 13 times faster than 
the standard PC. The 25-millisecond To- 
shiba hard disk also kept things moving 
along at a rapid pace. 

The ST/286-12’s construction is gener- 
ally solid, but has some pluses and min- 
uses in its design. On the plus side, you’ll 
find cutouts in the back of the chassis de- 


Fe 
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CCI ST/286-12 

| Computer Classifieds Inc. 

17830 State Rd. 9 
Miami, FL 33162 
(305) 651-5853 
List Price: $2,395 for keyboard, case, 640K | 
RAM, floppy/hard disk controller, 1.2- 
Mbyte floppy disk drive, 12.5-MHz 80286 
CPU card. 10-MHz version, $1,495. 16- 
MHz 80386 version, $3,195. 80286-t0- 
80386 CPU board exchange, $800. 12.5- 
MHz CPU board replacement for existing 
PC-XT, $1,439. 10-MHz replacement 

| board, $1,139. 16- and 32-bit 3-Mbyte RAM 
card, $880. 12-Mbyte 16- and 32-bit RAM 
card, $1,300. EGA board with one parallel 

| and two seria] ports, 256K RAM of printer 
buffer with RGB output and composite out- 

| pul in color and black and white, $695. Com- 
bined hard/floppy disk controller to support 
standard 506 disk interface and SCSI inter- 
face, $285. 40-Mbyte hard disk drive, $799. 
72-Mbyte hard disk drive, $1,699. 60-Mbyte 
tape backup, $850. 
In Short: A 12.5-MHz AT with the CPU on 
aslot, not on the motherboard, so you can up- 
grade to a 386 version later. Common design 
with the 386 version suggests a measure of re- 
serve reliability for the 286 version. Also 
available in a 10-MHz version, of as an up- 
grade to an existing PC-XT. Poor keyboard. 
CIRCLE 665 ON READER SERVICE CARO. 5 














= You don’t need to fish 
around for a diagnostics 
utility disk with 

the CCI ST/286-12, since 
all the diagnostics are 
available in ROM. 


signed to accept the extra port connectors 
that hang off many expansion cards. Also, 
a small heat sink that surrounds the 80286 
chip should help extend the reliability and 
life span of the CPU. 

On the other hand, the Westem Digital 
floppy/hard disk controller seemed to be 
too close to the CPU card when we mount- 
ed it in the third slot from the right. During 
testing, the cards were removed and re- 
placed a number of times, and the floppy 
disk drive cable apparently got nicked and 
damaged by one of the sharp points from 
some component sticking through the 


CPU board. Once we replaced the cable | 
and moved the controller to another of the | 


16-bit slots for the rest of the testing, there 
were no further problems. 


“‘new AT’’-style keyboard was the least 
desirable among those tested. The Taiwan- 
ese import suffered from a mushy feel and 
had almost no tactile feedback. 1 made lots 
of typing errors by inadvertently hitting ad- 
jacent keys. CCl may know something we 
don’t know, however: the keyboard dif- 
fered from the latest IBM standard by the 
appearance of a little key labeled ‘‘Mac- 
ro”’ on the lower left-hand corner. 

You don’t need to fish around for a di- 
agnostics utility disk with the ST/286-12, 
since all the diagnostics are available in 
ROM. You also access the Setup functions 
through this same facility, so it is easy to 
reconfigure your system as needed. 

Perhaps the most comforting aspect of 
the machine is that it’s overengineered as a 
286 computer. Since the motherboard 
must be able to work with the higher de- 
mands of a 386, all components are rated 





for 14.2 MHz or better. This rating gives 
you an extra margin of confidence when 
running a 12.5-MHz 286. - 

CCI contends the ST/286-12 should 
have fewer problems with expansion 
boards than many of its 12- MHz competi- 
tors. While many expansion boards per- 
form unreliably at speeds above 8 MHz, 
CCI engineers selectively shortened only 
certain timing signals so as to render sensi- 
tive boards more comfortable at the higher 
speeds without a major sacrifice in overall 
performance. 


PC’s LIMITED 
PC’s Limited 286-12 
PC’s Limited 286-16 


In the quest for raw power, one machine 
reigns supreme in the 80286 market, leav- 
ing the others in a trail of smoke—or possi- 
bly vapor. 

The PC’s Limited 286-16 is rated at an 
eye-popping 16 MHz. But don’t get too 
excited about the machine—it seems to be 
scarce. However, if you are willing to set- 
tle for merely fast, PC’s Limited also has a 
12-MHz machine (and, for $400 less, a 
10-MHz variant). 

We requested and received a produc- 
tion model of the 286-16 to test in PC 
Labs, as well as the 286-12. People at PC 
Magazine have seen more than one of 


| these machines—which make Microsoft 
However, the §T/286-12’s 101-key 


Windows and Word jump—but not many 
more, | made a blind call in January to the 
PC’s Limited sales line and asked to place 
an order for one of the machines. The sales 
representative was polite but brief: none 
were available, he wouldn’t take an order 
for one, he didn’t know when one would 
be available, and he suggested that | call 
back in a month. Other people have report- 
ed similar experiences since the first re- 
ports of the new machine appeared in late 
1986. 

There is some question about just how 
many 16-MHz 80286 processor chips are 
being produced, since only a single source 
(AMD, an Intel licensee) makes chips rat- 
ed at that speed. It may well be that the 
286-16 will be in short supply for quite a 
long time, so be prepared to lower your 
sights to one of the 12-MHz machines in- 
stead. [PC's Limited CEO Michael Delt 
confirmed that chip availability is holding 
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back the 286-16 and said it may be several 
months—possibly late summer—before 
the 286-16 is out in quantity —Ed.] 

The 286-16 and 286-12 have solid, 
compact cases with an intemal support be- 
tween the front and back panels for added 
strength. The case is 24 inches narrower 
(left to right) than the average AT-style 
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case, which can help you make the most of 
precious desk space. The single drive bay 
has space for three half-height storage 
units, and they come with metal slides in- 
stead of the usual plastic. I found these a 
little harder to work with, perhaps due to 
some roughness on the edges of the 
stamped metal drive mount case, but I ex- 


PC's Limtted 286-12 saves you desk space with 
its compact case that is 2// inches narrower 
than the average AT-style case. The drive bay 
cotnes equipped with metal slides instead of the 
usual plastic. This should make for better 
grounding and reduction of RF emisstons. 


PC's Limited 286-16 is equipped witha 
SmurtVu display panel, although at 16 MHz it's 
sometimes too fast to read. This band of LEDs, 
located ou the front of the computer, alternately 
reports clock speed and the drive or directory 
you're logged onto. 


pect that the design pays dividends in 
terms of better grounding and reduction of 
RF emissions. 

The PC’s Limited machines also have 
their unique ‘‘SmartVU” display panel on 
the front. This little band of red LEDs that 
light in succession are driven by the timer 
interrupt; they let you know the system 
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geared up to be. Your selection of 
any computer operating above the 8- 
MHz ‘‘standard”’ level of the IBM AT 
should be a choice of careful consider- 
ation. Although the PC may be happy at 
that speed, some of the interface boards 
and add-ons you need may not keep 





e. 
Take, for example, Tall Tree Sys- 
, tems” Jlaser board, a major labor-saving 
device in page composition. PC Paint- 
brush or Ventura Publisher can use the 
JLaser’s on-board RAM to compose a 
printed image before it’s sent to the print- 
er. The construction and final output of a 
full-page graphic may take 4 to 5 minutes 
in the Jiaser’s RAM instead of 20 min- 
utes if a laser printer does the job alone. 
But install that board in a 12-MHz PC’s 
Limited computer, press Ctrl-Alt-Back- 
slash to kick in 12 MHz, and your screen 
will show naught but error messages. 
The Jlaser is by no means atypical. 
Memory and video boards with 150- 
nanosecond or slower-rated RAM chips, 
such as an old EGA board, work fine in 
your 4.77-MHz PC or 6-MHz AT. Their 
architecture and chip speed allow them to 
puff along well at those low speeds, but 
give them the electronic equivalent of a 
| hefty dose of adrenalin and they become 
psychotic. For 10-, 12- or 16-MHz use, 
you might find yourself completely reno- 
vating a RAM board with new 120- or 
{o0-nanosecond 2AM chips Clowes 
numbers equal higher performance). 





hasn't crashed when you encounter long 
delays. I was immediately reminded of the 
Cylon warriors from ‘*Battlestar: Galac- 


Part 2 of the SmartVU panel is an alpha- 
numeric display reminiscent of a Times 
Square signboard that reports, at various 
times, what drive or directory you are 
logged onto, or the clock speed (on the 


| es in the fast lane is not all it’s | 





HURRY UP AND WAIT 


The peripheral equipment and software that you already own (and hope to use) and 
your new, faster computer may not be compatible. 


Conversely, I’ve run an Intel Above 
Board AT with 150-nanosecond chips at 
16 MHz and found no problems. Intel 
rates them for 8-MHz service and ‘‘has 
had some good luck running them at 10 
MHz,”’ according to an Intel representa- 
tive. But while any one board might 
work, Intel says a sample of 20 Above 
Board ATs would probably produce er- 
ratic results beyond 10 MHz. 

And wouldn’t it be just great if you 
could speed up recalculations on your 
1-2-3 spreadsheet? Version 2 will access 
an 80287 math coprocessor. That, com- 
bined with a higher operating speed, 
should spell relief from those 20-second 
recalculation delays. However, if the 
80287 is not (at least) a 10-MHz-capable 
device (such as an 80287-5 or, better 
still, for 16-MHz use an 80287-10), and 
you kick in turbo mode for 10-, 12- or 16- 
MHz operation, you'll notice an infinite- 
ly longer delays—as your computer 
freezes. And it will. 

You'll need to match your coproces- 
sor with your personal computer. Most 
manufacturers have designed their ma- 
chines to run the 80287 at two-thirds of 
the system speed. Therefore, an 80287-3 
(5 MHz) and an 80287-6 (6 MHz) will 
work fine through 8 MHz. The 80287-8 
(8 MHz) should work up to 12 MHz. 
And the 80287-10 is at borderline toler- 
ance for a 16-MHz computer (given the 
validity of the two-thirds rule). The free- 
with-ic-coupon BO28T nat lawel_ cur 
rently advertises with its Above Boards is 


286-16 you can toggle between 16 and 8 
MHz, on the 286-12, between 12 and 6 
MHz). It also passes along many other bits 
of information, which are explained in the 
manual. 1 found that with the 16-MHz 
model, the display changed so rapidly that 
in many cases I couldn’t read much of the 
content. Still, as a diagnostic tool and edu- 
cational assist, SmartVU is hard to beat. 


rated a -6 for 8 MHz and slower use. 
Interface boards are prime candidates 
for disaster. While serial boards and in- 
temal modems worked well through the 
gamut, 3Com Ethemet boards that oper- 
ated correctly at 10 MHz had seizures at 
12 or 16 MHz. Those speeds were be- 


| yond the design tolerance for the version 





of the Ethernet board tested. Upgrading 
your server for faster speeds would likely 
include the expense of updating its net- 
work interface board as well. 

Some boards fail on 12- and 16-MHz 
machines because the PCs use non IBM- 
standard bus timing. The PC’s Limited 
machines, for example, double the DMA 
(direct memory access) rate from 4 to 8 
MHz. Data moves around inside the ma- 
chine twice as fast, but pushes some 
DMA-based add-on boards beyond their 
intended design limits. 

(Andif you were happy that most soft- 
ware copy protection has been dropped, 
don't ignore the fact that network securi- 
ty schemes can fall apart when placed in 
faster operating environments than those 
in which they were developed.) 

None of this makes high-speed micro- 
computers impractical—just more ex- 
pensive and occasionally more frustrat- 
ing than you might have thought. When 
you switched from a 4.77-MHz PC up to 
a 6- or 8-MHz AT, you could use the 
boards you already owned to fill out the 
system. Now that you’ve crossed the 8- 
Mit speed Ahmed, rou are i 
over from square one.—Bill O’Brien 


The 16-MHz performance is hard to 
beat, too. In almost every benchmark test, 
the processor ran at least twice as fast as an 
8-MHz IBM AT—which may be expect- 
ed, since the clock speed is twice as fast. 
This comparison is so easy to state that its 
impact may be lost. Let’s put it differently: 
a standard IBM PC will take a full minute 
to execute instructions that a 286-16 can 
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Why RamFont is so 
essential to your software. 


Until now, most programs could 
only display 256 pre-programmed 
characters 


Just enough for the regular alpha- 
bet, some numbers and a few special 
symbols, 

Enter the Hercules™ Graphics 
Card Plus. 

Its ge new RamFont 
mode can . 





3072 pro- 

grammable [trims ts) 
characters, 
and display 
them at lightning-fast speed. 

And RamFont is 80 flexible, you 
can even mix graphics on the same 
sereen as text. 

A whole new generation of 
software is available now, taking 
advantage of RamFont’s unique 
capabilities to give you more power 
and speed than ever before. 

Lotus’ 1-2-3? 

By using RamFont to display 
smaller-than-standard characters, 
1-2-3 Release 2 gives you a spread- 
sheet that shows almost twice as 
much data as before. 

And, RamFont makes scrolling 
instantaneous and smooth, rather 
than painfully slow and jerky. 

You can even view a graph in a 
pop-up window—another RamFont 
first. 


Microsoft® Word 3. 


Word 3 was the first PC word 
processor that let you see boldface, 
italics, subscripts and superscripts 
mixed with regular text. 

But it was slow. 

Not ore. 

With RamFont, Word 3 runs 
almost four times faster. 


Lotus Manuscript.” 


Manuscript is Lotus’ new tech- 
nical word processor, written to run 
optimally on the Hercules Graphics 
Card Plus. 

It uses the RamFont mode for 
fast, multiple-font text editing. 


Symphony/Lotus; 





Then it switches to graphics 
mode to format a page for printing, 
showing proportionally spaced 
equations. 


Even more goodies. 


Besides these dramatic improve- 
ments, RamFont also dramatically 
improves the scrolling speeds of 
Symphony’ 1.1 and Framework II.™ 

For WordStar’ there's a RamFont 
add-on that lets you use multiple 
fonts. 

There’s even a new word proces- 
sor that lets you write in Greek, 
Russian and Hebrew, on the same 
sereen. 

And there’s more incredible 
RamFont software right around the 
corner. 


And now, the really good part. 


RamFont is only one of the 
Hercules Graphics Card Plus’ 
major advantages. 

You also get our famous 
high resolution graphics, to run 
programs like AutoCAD’ and 
Pagemaker.™ 

And our high resolution text 
mode that runs thousands more 
programs. 

Anda parallel printer port that 
can be “unplugged” for greater 


| flexibility. 





Here are a few of the 
programs taking advantage 
of RamFont. 


Lotus 1-2-3 Release 2 
(and later) 

Lotus S 

Lotus 


phony Version 1.1 
anuscript 
Microsoft Word 3.1 

includes mouse support 
Ashton-Tate Framework II 
Nota Bene™ 
PS ™ 
Computer Linguist 


For a complete list, contact Hercules. 





All for the astonishingly low 
suggested list. price of $299. 

Which, on top of the Plus’ per- 
formance, has caused a few 


people in the in- 
dustry to get un- $299 
usually excited: |__Sverstet Rett Price 


“Tf you intend to buy an IBM 
PC or clone and want to runa 
monochrome system, this is the 
card to get. I wouldn’t even think 
of anything else.” 

John C. Dvorak, 
PC Magazine columnist. 

Neither would we. 

Call 1-800-532-0600 ext. 214 
for the name ofan Authorized 
Hercules Dealer near you and 
we'll rush you our free info kit. 





The Hercules Graphics Card Plus 
with RamFont. 


Address: Hereuies, 2550 Ninth Street, Berkeley, CA 94710. Ph: 415 540-6000. Telex: 754068. Trademarks/Owners: Hercules, RamFnt/Hercules; Lotus, 1-2-8, Manuscript, 
‘Microsoft/Microsoft; Framework/Ashton-Tate; WordStar/Micro! 


Pro; AutoCAD AutoCAD; Pagemaker/Aldus; Note Bene/Dragonfly; PS/Seroll Systems. 
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@ HIGH-SPEED ATs 


perform in just 8 seconds or less. 

The one slow spot was extended memo- 
ry. The motherboard came with a full 
megabyte of RAM, and the PC Labs 
benchmark test showed that the extended 
portion performed no faster than that of a 
12-MHz machine. Perhaps design limita- 
tions force it to slow down, if you can call 
running 1.6 times faster than an 8-MHz 
AT slow. The 12-MHz unit performed on 
a par with the other two 12-MHz machines 
tested. 

The units tested came with a 40-mega- 
byte Seagate hard disk drive and a JVC 
1.2-megabyte floppy disk drive, both sup- 
ported by a single Western Digital control- 


= The SmartVu display 
lets you know the system 
hasn’t crashed when you 
encounter long delays. 


ler. The only other card provided was a 
PC’s Limited EGA board, based on the 
ubiquitous Chips & Technologies chipset. 
Of the eight expansion slots, two were 8- 


bit, the rest were 16-bit. There were no VO 
ports on the motherboard, and none were 
provided with the test unit. 

The keyboard had the 84-key ‘‘old 
AT”’ layout (a 101-key model may be an 
option by spring); it was made by the 
Maxi-Switch Co. PC’s Limited swears by 
Maxi-Switch, but I found that it had a very 
hard touch, and I had to consciously press 
each key to make it register. I made many 
typing errors by dropping characters be- 
cause J hadn’t pressed hard enough. PC 
Magazine has experienced a number of 
keyboard failures and broken keys—not 
an epidemic, but enough to raise ques- 
tions. 


1’ L) High-Speed ATs: Summary of Features 
be (In ascending price order of configuration tested) 


Base price 

BASE PRICE INCLUDES 
RAM 

Floppy diak drives 

Hard disk drives 
Clock/calendar 

Software 

Monitor 


Ports 


Slots 

Power supply (watts) 

Reset key 

Keyboard styla 
CONFIGURATION TESTED 
Price of configuration tested 
Configuration tested 


SPECIFICATIONS 
Clock speed (MHz) 
Controller card handles 


IBM EGA compatible 
Above Board compatibis 
OTHER 


Warranty 


Ax STAR Model 399 
Wells American 


$2,690 


PC'a Limilad 286-12 
PC's Limited 


CCI ST/286-12 
Computer Classifieds inc 


PC’a Limited 286-16 
PC's Limited 


1 Mbyte 1 Mbyte 640K 

One-1.2 Mbytes One -1.2 Mbytes One -1.2 Mbytes 
One -30 Mbytes None None 

e e ° 

None None None 

None None None 


t Mybte 
One -1.2 Mbytas 


olz 
4 


2 serial, 1 parallel, None None 


1 game 
8 

220 

e 

Old AT 


ik 
‘ 


os 
i) 


$2,890 $3,663 


12-MHz option, mono- 30-Mbyta hard disk 
chrome monitor, mono- drive, EGA card 
chrome/graphies card 


$3,689 $3,963 


40-Mbyte hard disk 30-Mbyte hard disk 
drive, Vega 7 Oeluxe driva, EGA card 
EGA card 


6, 8, 10, and 12 12 12 5and6 16 


2 hard, 2 floppy 2 hard, 2 tioppy 2 hard, 2 floppy 2 hard, 2 floppy 
disk drives disk drives disk drives disk drives 


e e e e 
e {e) e O° 


90 days (31-day 
money-back guarantee) 


Wells American W2 0791 


1 year (30-day 
money-back guarantee) 


PC Ltd. 9/18/86 


1 yaar (30-da' eas, pagts7and labor 
money-back Thakarse) 1 


PC Ltd. 9/18/86 Pro 286/386 Version 3.0 
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FEATURES STANDARD 
WITH US, OTHERS DON’T 
EVEN OFFER AS OPTIONS. 
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Wk 
Mm FACT FIDE 


| PC's Limiled 286-16 
| PC's Limited 286-12 
PC's Limited 
161] Headway Circle. Bldg 3 
Austin, TX 78754 
($12) 339-6800 
Lisi Price: $2.995 and $2.695 for 16 and |2 
MHz, respectively, with | Mbyte RAM, I.2- 
Mbyte floppy disk drive. case, keyboard. 
286-10(10-MHz version), $2.295. EGAds' 1 
card, $269. Min VO with one parallel and 1 
one serial pon, $99. Enhanced AST board | 
with one parallel and one senal port, $629 
(for 12-MHz version only}, Seagate 30-, 40-, 
and 80-Mhyte hard disk drives. $699, $819, 
$1.495. Tandon 20-Mbyte hurd disk drive, | 
$329. 360K RAM Noppy dish drive, $89 
Wang Tech 60- Mbyte tape backup, $795. 
Hercules-compatible video board, $159. In- 
tel 80287-8 muth coprocessor. $395. Intemal | | 
| 1,200-bps modem in short card. $159. Inter- 
| nal 2.400-hps modem regular-sized card, 
$295 Monochrome monitor, $129. EGA 
monitor, $479 
tn Short: A nice piece of goods if you can 
getone, the 286-16 1s the contender for 286 
speed champion and equals Compaq’s Desk- | 
pro 386 for speed on many benchmarks But | 
is 1 real or vapor? The easily avatlable 286- 
12 provides a measure of speed beyond 8- 
MHz ATs As with the others, keyboand 
quality doesn't match IBM's or Compaq’s. 
CIRCLE 663 ON READER SERWICE CARD 





The intemal design of the machine 
shows much of the same care that went 
into the case. The 80286 has a heat sink 
that looks like a tower of serrated disks. 
Does it make a difference? I don’t know, 
but it looks more substantial and feels 
cooler than the smaller heat sinks on the 
other machines. 


WELLS AMERICAN 


A*STAR II Model 300 

The A*STAR II Model 300 boasts versa- 
tility of a different sort. The basic model 
($2,295 with a 30-megabyte hard disk 
drive and 1.2-megabyte floppy disk drive) 
has a top speed of 10 MHz, but you can get 
a 12-MHz upgrade for $395 extra. With 
the 12-MHz option, you have six different 
CPU speeds from which to choose: 6 MHz 
with one wait state, 6 MHz with no wait 
states, 8 MHz with one wait state, 8 MHz 
with no wait states, 10 MHz, and 12 MHz. 








= You must run a special 
utility program from DOS 


_ that shows you what the 


A*STAR’s current speed 
is and permits you to 
select a different speed; 
you don’t have to reboot. 


This range of choices raises two impor- 
tant questions; what are the differences be- 
tween the various speeds, and why would 
you ever want so many choices? 

To answer the first question, you need 
to understand the concept of *‘wait 
states.’ When the 80286 microprocessor 
makes a request for data from the comput- 
er’s memory, most machines wait one 
clock cycle between receiving the request 
and actually getting the answer. This delay 
is referred to as one wait state, and it means 


| that the computer effectively slows down 


to make certain that the memory has been 
refreshed before retrieving information. In 
a well-engineered design with quality 
components, it is possible to eliminate this 
pause, with the net effect of speeding up 
the apparent speed of the processor. 
According to a representative from 
Wells American, a computer operating at 
6 MHz with no wait states is approximate- 
ly equal to one operating at 7 MHz. Hence 
the A*STAR offers five successively fast- 


| er options ranging from 6 to I0 MHz, plus 
| 12 MHz if you choose the turbo option. 


So why would you want this many 
choices? As discussed in the sidebar ‘‘Hur- 
ry Up and Wait,”’ not all programs and ex- 
pansion products can operate reliably at 
the frenetic speeds of 10 and 12 MHz. In 
these cases, you must step down the speed 
until you are sure that the various compo- 
nents aren’t dropping stitches anymore. 
Given the smooth range of built-in speeds, 
you should be able to accommodate almost 
any combination of requirements. 

However, the A*STAR's speed setting 


contains a puzzling design feature. Unlike 
the other machines reviewed here, you 
cannot set the processor speed using a 
combination of keystrokes, such as Ctrl- 
Alt-Backslash. Instead, you must run a 
special utility program from DOS that 
shows you what the current speed is and 
permits you to select a different speed; you 
don’t have to reboot. According to a Wells 
American representative, this procedure 
was developed because of market re- 
search. Researchers found that different 
keystroke combinations caused conflicts 
with some programs: Apparently, lots of 
programs picked the same odd combina- 
tions of keystrokes that ‘‘nobody else 
would ever use.’’ Wells American also 
discovered that people tended to select a 


| single speed and then leave it there for all 


their work. If you find the speed-switching 
utility too much of a constraint, Wells 
American does make it easier to take the 
risk: the company offers a 30-day money- 
back guarantee, 

Another unusual feature of the machine 
is an auto-boot code in its BIOS ROM that 
lets you use the A*STAR as a diskless 
workstation ($995 and $1,395 for 10 and 
12 MHz, respectively) on a network. To 


pr 
thd FACT FILE 


A*®STAR Model 300 with 12-MHz option 
Wells Amencan 
3243 Sunset Blvd. 
West Columbia, SC 29169 
(803) 796-7800. 
List Price: $2.690 for keyboard, case, 1 
Mbyte RAM, floppy/hard disk controller, 
multiport V/O card, 1.2-Mbyte floppy disk 
drive, 30-Mbyte hard disk dive, 80286 CPU 
with 12-MH¢ upgrade. 10-MHz version, 
$2,295. Diskless 12-, 10-MHz versions, 
$1,390 and $995. 12-MHz option, $395. 
Hetcules-compatible monochrome graphics 
card, $95. Monochrome display monitor, 
$105. 80287-8 math coprocessor, $395. 
80287-6 math coprocessor, $245. 
ta Short: The A*STAR offers six differem 
operating speeds between 6 and 12 MHz with 
Oor 1 watt state, which should-be enough to 
satisfy the most fussy software or expansion 
| hardware A base version runs at 6-10 MHz 
| Special ROM allows auto-booting of diskless 
| versions running under a network Best key- | 
\ board of the bunch. 
| GCLEGSONREADERSERVICECARD==éd 
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The consequences suffered by not 
properly backing up your data can be 
horrifying. Hours upon hours of 
collected data: lost or destroyed due 
to natural (or unnatural) disasters, 
crashed disk drives, or poor perform- 
ing backup systems. 

Our new diskette backup system 


COREfast, with its speed and easy-to- 


use features, enables you to backup 
everyday in just a few short minutes 
and with minimal keystrokes. The 
exclusive catalog feature allows 

you the flexibility to backup single 
files, complete or partial directories, 


or single files from multiple 
directories. And because it’s a product 
of CORE, you're assured the highest 
level of quality possible. The same 
high standards we've set for disk 
drive performance, is now available 
in our software backup COREfast. So 
you'll have peace of mind knowing 
your data Is safely stored on the 
most reliable backup system possible. 
@ Fill a 360KB floppy in 17 

seconds or a 1.2MB floppy in 

only 28 seconds. 
e Advanced error checking protects 

your data against damaged floppies 
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Fa 


and accidantal toss: 
© Operates from an easy-to-use 
menu or command line. 
e Backup on any DOS device. 
List price...$149.00 with quantity 
discounts available. Contact us 
directly or see your CORE Authorized 
Dealer for details. 


BCORE 


INTERNATIONAL 
7171 North Federal Highway 
Boca Raton, Florida 33431 
305/997-6055 




















STB’s new EGA Multi Res 


picks up where other EGA boards 
leave off. 


Multi-frequency Monitors EGA Monitors 25 Khz/400 Line Monitors 


BAN x 250 bA0 x 350 BAN yy 250 
BAN vy ARN R29 vy 250) 


TAD vy AN 





Introducing a new generation of EGA If you drive a standard EGA monitor with _and full compatibility with the IBM® PC, 


from STB. PS Multi Bs you'll a Eu ecashea XT and AT. 
he _ x 350 resolution wi icrosoft Windows 7 . 
as ce ees | and software using Windows. es at ask for STB’s 
In fact, STB's new EGA Multi Res You won't find a higher EGA resolution. EGA Met Res, or any of STB's full line 
will give you 640 x 350 on a wide range of Run EGA software on your of video, memory and I/O boards. 


monitors; standard EGA, multi-frequency, or : , 
25 Khz/400 line (like Tandy" Xerox'’ AT@T™ 2s Khz/400 line monitor. ; : 
and Olivetti"). you own a 25 or 400 line Monitor, you're 
That lets you run EGA software on the getting beautiful 640 x 400 resolution from 
largest selection of monitors today. ba ae patel aan ion 
And just look at the resolutions you can get. pL youl wis) a eS 


i you can keep that same resolution for CGA* Simply The Best 
Pick a number. software, and run EGA software at 640 x 350. 
With a multi-frequency monitor, the EGA Multi Res gives you the best of 7 a > 
possibilities are dazzling, both worlds. Gm | HET 
Just plug in your EGA Multi Res, and you Just look at the extras: a standard parallel Em ff hy 
can enjoy resolutions of 640 x 350, 640 x 480 _ printer port, optional clock/calendar, light pen 
and 752 x 410 with Microsoft Windows*™ interface, PC Accelerator™ software, STB Sys tems, Inc. 


and software using Windows. fexas 75081, (214) ZU-8750 


1651 N. Glenville, Sute 210, Richardson, Te 
CIRCLE 517 ON READER SERVICE CARD 
* STB includes dnvers for Microsoft Windows with the resolutions of 640 x 480, 752 x 410 and 832 x 350. 


*CGA software that is compatible with the IBM Enhanced Graphics Adapter. 


‘STB and EGA Malu Res are roglered wedrmars of STH Srolemes, Inc IBM IBM PCXTIAT regutsred wadrmarts of tniernchonal Buveness Macken Corp. Microsc Windows regusieved trademark of Macroseft. tar. Tandy regutered mademart of Tandy Coxperatem. Xevet repuiered 
eradeanart of Xevoa Lory. AT&T reputrred trademart of Amencon Tetephone and Telegraph. tac Obeein mademart of Ohevtt. tae PC Avcetevator mademart of RESHLORP 
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take advantage of the feature, you must 
buy the Wells American proprietary net- 
work software ($395 per network) and an 
adapter card for each machine ($395 
each). Until recently, the A*STAR cases 
included a BNC coaxial cable connector 
on the back, which was an artifact of an 
earlier network card design that required 
the motherboard to supply one of the con- 
nectors. The new cards supply both con- 
nectors, hence the one on the case has been 
discontinued. The network is not Novell 
Netware compatible. 

Like most AT-style computers, the 
A*STAR has a battery backup for the 
CMOS RAM that stores the system con- 
figuration information. The other ma- 



















a An auto-boot code in its 
BIOS ROM lets you use 

the A*STAR as a diskless 
workstation on a network. 


chines reviewed here had typical lithium 
batteries for this purpose. Lithium batter- 
ies have extremely long lives, but are a bit 
tough to find at the local drug store. In- 
stead, the A*STAR has a bank of four al- 
































Using the A*STAR's utility program 

yvoucan run the CPU atone of six 

Speeds, ranging from 6 10 12 MHz. 

Anypically, the battery backup for the 

| CMOS RAM inthe A*STAR uses 
four alkaline penlight baueries; they 

| wont’! last as long as the more usual 
lithium batteries. 
























: = 


TO 


a 


a 


MRSA 


| | | risk around: either buy on a 30-day, 








kaline penlight batteries. They might not 
last as long, but at least you won’t go crazy 
on a Saturday aftemoon trying to get re- 
placements when they wear out. 

Aside from these points, the machine 
was fairly typical of its class. Besides hav- 
ing room for one full-height and three half- 


| height storage devices, it came with a 30- 


megabyte Seagate hard disk drive and a 
1.2-megabyte Teac floppy disk drive. The 
motherboard held a full megabyte of mem- 
ory; a Western Digital combination Nop- 
py/hard disk controller, a monochrome 
graphics adapter with printer port, and an 
V/O card with two serial ports, a parallel 
port, and a game port were also supplied. 
Of the eight expansion slots, two were 8- 
bit and the rest 16-bit. 

The keyboard had the 84-key *‘tradi- 
tional’’ AT layout and offered the best fee! 
of the machines tested. It had a medium 
amount of tactile responsiveness, and | 
found that ! made the fewest typing errors 


(IEE DIT@R*S 
lal I 6 li lo 


Proceed with Caution 


Speed is a good thing. Safe, reli- 
able, no-hassles speed is better still. 
None of the machines reviewed (the 
Wells American’ s A*STAR Model 
300 with 12-MHz option, the PC's 
Limited’ s 286-16 and 286-12, or 
Computer Classifieds’ CCI ST/286- 
12) can be recommended across the 
board as everyday machines for all 
applications. 

If you want speed, spread the 




































' no-questions-asked money-back tri- 

| al and torture-test all your pro- 
grams and add-on boards, or buy 
one of the machines that can be 
downgraded to 10 or 8 MHz, or 
consider a little less speed. We' ll 
look at 10-MHz AT compatibles 
next issue. 

The safest high-speed solution is 
also the quickest and the dearest. 
Withdraw $6,500 from your bank, 
| account and order Compaq’s |6- — 
| MHz Deskpro 386. 
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...just put up your feet, 
yf ea S ieae break, 
and let TakeTwo 
do the rest.” 


PC MAGAZINE 
August, 1986 
“EDITOR'S CHOICE” 


TAKETWO iste 
automatic hard disk backup 
program which completely 
manages the entire 
backup process, 
and takes less than 
2 minutes a day. 
No wonder it is 
the PC Ma: 
ee Choice as 
well as the 
coporaevide 
choice of leaders like GE and 
Ralston Purina. Take the Best. 
TAKET WO. 


Visit your local software 
jealer or call 


itu ® 
I oy 


1-800- 892-000 


(in Virginta, 703-556-0007) 
United Software Security, Inc. 
8153 Leesburg Pike. Suite 800, Vienna, vA, 22180 


™ TakeTun is a trademark of United Software Security. Inc 
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a 
_A FAST TWO OR A SLOW THREE? 


Editor Bill Machrone outlines the pragmatic 
considerations in choosing a fast 286 machine 


over a 386 machine. 


he latest issue confronting those who 
chase the ever-receding state of the 
art is whether they should buy ever-faster 
80286 machines or make the jump to the 
80386. The choices among 80386 ma- 
chines are limited but growing daily. 


There are four considerations: perfor- | 


mance, price, compatibility, and future 
software. 

The 80386 machines we've tested 
clearly outperform all but the fastest 286 
boxes. Machines like Compaq’s Desk- 
pro 386 and the ALR 386 are at the top of 
the heap. You pay more for a 386 ma- 
chine, however. The premium over an 
equivalent 286 machine is about $1,000 
to $1,500. Even with no other consider- 
ations, it may be worth that much to you 
just to run twice as fast as the run-of-the- 
mill 8-MHz 286. 

Today’s 80386 machines are designed 
as faster 286 machines. In Compaq's 
case especially, the designers have made 


with that keyboard. Since I am totally ac- 
climated to the venerable IBM PC key- 
board and that of the Leading Edge Model 
D, a best-selling PC compatible, 1 found 
the A*STAR to have a slightly lighter 
touch than either of those two. 

The motherboard appears to be well 
laid out and allows plenty of room for cir- 
culation: a flat heat sink covers the 80287 
chip, which should help dissipate some of 


the heat it generates. If you are a total tech- | 


ie, you will appreciate a freebie coupon 


that comes with the computer, send it in | 


and Wells American will send you a free 
set of schematics. 


The machine performed about as ex- | 


pected. It was only slightly slower than the 
CCI ST/286-12 (which runs .5 MHz fast- 
er), but still was 23 to 38 percent faster 
than an 8-MHz AT. The hard disk was 
slightly slower, but still of sufficient speed 
to fit well with the hot-rod processor. 


the bus as similar as possible to the PC | 
AT. Some designers, such as PC's Lim- 
ited, have sacrificed some compatibility 
for even more speed. This is not neces- 
sarily a bad thing; you just have to decide 
which is more important to you. 

Future software is an issue, too. 
You'll be able to run 286 DOS on your 
fast 80286 machine, but never the Virtu- 
al-86 mode operating systems. Again, it 
comes down to what's most important: If 
you need to run multiple DOS 2/DOS 3 
sessions, get the 386. If you're looking 
forward to the new generation of protect- 
ed-mode software and don’t give a hoot 
about existing DOS 3 applications, you 
can save moncy on a 286 now, but a 386 
will run 286 DOS, too. 

Finally, there’s the very real possibili- 
ty that IBM's new range of PCs will split 
the market into **oldbus*’ and *‘newbus"" 
PCs.—Bill Machrone 


CONCLUSION Speed is addictive. See- 
ing Microsoft Windows and Word run at 12 
and 16 MHz instead of on a 6- to 8-MHz 
AT or 4.77-MHz PC is the difference be- 
tween a Porsche 944 turbo, a Volkswagen 
GTI, and a diesel Mercedes. They all get 
you there safely, but one is the way speed 
should be, one is adequately quick, and 
one is a pig. 

Not every applications program and ex- 
pansion board is ready to cope with speeds 
of 12 and 16 MHz, so we advise that you 
proceed with caution, especially if you 
deal with copy-protected software or other 
timing-critical applications. If you hunger 
for just a bit more speed, you should also 
consider the safer alternative: 10-MHz 
ATs. They'll be driven through PC Labs in 
the next issue. Pt 


Alfred Poor is a frequent contributor to PC 
Magazine. 





Unforgettable. 


BOCARAM /AT 


Expand with the powerful new BOCARAM/AT™ 
and forget about memory problems. 


It was only a matter of time before all those IBM PCs, 
XTs, ATs and compatibles had a memory lapse at 
640KB. RAM got crammed with a widening world of 
multi-tasking, networking and LIM/Expanded Memory 
Compatible Specifications (EMS) software. 
The industry once again looked to Boca Research. And 
for good reason. We've developed a reliable, Rexible, 
Expandable cost-efficient solution. It's the BOCARAM/AT. a powerful 
add-on board which provides conventional, expanded 
and extended memory all on one board, in one slot. And 
you can expand the BOCARAM/AT up to a whopping 4MB! 
Reliable Compatible. If you have one of those beefed-up AT/ 
compatibles racing along at 10MHz or better, quess 
what a “standard” 8MHz board will do? Right— power 
brakes, Not with BOCARAM/AT. Itll stay right up with 
your CPU, all the way to 24MHz. So you can keep 
the speed while using all your software. 
Expandable. Available slots for 
option cards are officially on the 
endangered species list. So you 
need to make each one count 
That's why we designed the BOCARAM/AT to 
take you to 640KB of conventional memory, 
attd then up to 2MB of expanded memory or 
4MB of extended memory —all on one card, 
in one slot! Don't need 4MB just yet? You can 
start with the basic card, and install additional 
memory later with standard RAM chips. Just that easy. 
Reliable. Like all Boca Research products, the 
BOCARAM/AT is carefully tested before leaving the 
factory. Even unpopulated boards are tested with full 


1MB memory before shipping. We don’t expect to see these 
$ $ boards back, but if we do, our liberal 2-year warranty 
ensures you'll get quick service. 
Reliable, compatible, expandable. And a price that 
lets you restore memory without losing your head. 


128KB 2MB Think you can do all this with anything other than 
@ BOCARAM/AT? 
Forget it. 
To order your unforgettable BOCARAM/AT, see your 
dealer or contact us directly. 


BOCA 


RESEARCH, INC. 


IBM is 2 registered trademark of Intemational Business Machines Corporation 6401 Congress Avenue, Boca Raton, FL 33431 
HOCARWLAT 15 a registered trademark of Boca Research, Inc 305/997-6227 TELEX 990135 
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CIENTIFIC 


Manufacturers 

of personal computer 
products are waking up to 
the importance of the 
scientific and technical 
market. New software 
products and accelerators 
are pushing PCs 

off of the desktop and 

into the lab. 


n those first heady days after the in- 

troduction of the IBM PC in August 

1981, it wasn’t at all clear just how 
the new machine would be used. or by 
whom. IBM never foresaw its widespread 
use in offices for word processing, for ex- 
ample. That fall, a worker in what came to 
be called the Entry Systems Division de- 
velopment group in Boca Raton dismissed 
the idea and at the same time apologized 
for the PC's screwball keyboard with a 
characteristically IBM *‘let “em eat cake” 
line: **No, no. Anyone who wants to do 
word processing will buy the Display- 
writer." 

But among the earliest fans of the PC 
were scientists, mathematicians, and engi- 
neers who saw in the PC cheap, compact 
processing power. Some wanted it in order 
to escape the tyranny of **waiting for the 
VAX"'—a common and unpopular fact of 
life in many universities, research centers 
and technical firms. Others hoped to be fi- 
nally freed from the messy job of drawing 
complex mathematical formulas, molecu- 
lar diagrams, and other graphical additions 
by hand into their manuscripts before 
sending them off to their publishers. And a 
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@ THE SCIENTIFIC PC 


very large number of people doing lab 
work saw in the IBM PC a smart, if expen- 
sive, instrumentation controller and data- 
logger to help run, monitor, and analyze 
results from their experiments. 

Efforts of third-party vendors to reach 
this potentially huge, if not very visible, 
market have been spotty. Now, though, 
PC software and hardware marketers have 
begun listening to the people in the labs, 
R&D centers, and ivory towers. Lotus De- 
velopment Corp., having mopped up in 
the business/personal productivity market 
with /-2-3 and Symphony, has introduced 
two new programs specifically focused on 
the scientific and technical market. Other 
vendors are circling warily, looking for 
market entry points. 


GOODBYE, ANALOG WORLD Marty 
Alpert, the physician-researcher who 
founded Tecmar, one of the first third-par- 
ty PC add-on product vendors, responded 
to that early interest in the PC among the 
scientific community with some of his first 


products: analog-to-digital signal conver- 


sion cards that remain standards in the in- 
dustry today. 

By inserting an analog-to-digital, or 
A/D conversion card, a lab worker can 
equip a PC to receive, record, and act upon 
a steady stream of signals from a piece of 
laboratory apparatus, many of which until 
recently did not provide digital output. On 
one level, that might be a simple job, such 
as logging the measurements of an instru- 
ment monitoring an experiment every 2 
seconds for a week, much like a strip-chart 
recorder. On a more sophisticated level, 
the PC might simultaneously monitor a 
dozen different instrumentation outputs at 
different time intervals from an experi- 
ment and perhaps respond—in a servo- 
mechanism-like fashion—to some of 
those signals, sending instructions back to 
the instruments when certain values ex- 
ceeded or dropped below anticipated nor- 
mal ranges. 

Indeed, in many labs PCs have become 
the up-to-date electronic equivalents of 
chart recorders. Because the data is saved 


directly into a magnetic record in comput- | 


er-readable form, the time, expense, and 
errors associated with manually transfer- 
ring data points from a strip chart into a 
computer are eliminated. Better still, with 








the data in the computer, statistical analy- 
sis and graphical interpretation of results 
are readily available. 


MASSAGING DATA It sounds perfect, 
and it is—almost. Tying together the in- 
strumentation monitoring and the data 
analysis sides of the job has been tricky. 
Several PC software packages are avail- 
able to help manage the job, and now Lo- 
tus has jumped into the fray with its new 





= The frustrations of 
trying to get most WP 
software, PC hardware, 
and printers to display 
and print complex 
formulas are immense. 


1-2-3 add-in, Measure. Because 1-2-3 has 
itself been such a hit in the lab for manipu- 
lating and analyzing data, Lotus built Mea- 
sure as a bridge between the world of in- 
strumentation and immediately readable /- 
2-3 spreadsheet files. Measure ‘‘knows”’ 
all about the output charactenistics of many 
popular lab instruments and can receive 
their signals in a variety of forms (RS- 
232C, IEEE 488, etc.). Since incoming 
data is written directly into a pre-formatted 
1-2-3 spreadsheet, researchers are spared 
the need to wrestle with data importation 
through ASCH, .DIF, or other file-ex- 
change formats. Instead, they can move 
directly to analyzing the information 
through /-2-3’s mathematical, data-sort- 
ing, and graphing functions. 

The development of Measure was itself 
arevealing process, and a sign of the grow- 
ing importance that vendors attach to the 
scientific and technical market. Measure is 
the first product from Lotus’s Engineering 
and Scientific Products Division, formed 
about 2 years ago. As useful as the pro- 
gram will be to laboratory workers, Lotus 
may never recover its substantial develop- 
ment costs. But Lotus sees the engineering 
and scientific market as so important to its 





future that it was willing to underwrite the 
development of a potential loss leader to 
establish the credentials of the new divi- 
sion as a source—the source before long, 
some Lotus people say—of PC software 
tools designed for the special needs of 
technical professionals. 

(A second, hidden-agenda reason for 
the Measure development effort was to 
show other developers how Lotus believes 
1-2-3 add-ins should be written. As the 
first of what already has become a flood of 
new programs that load into RAM along 
with /-2-3—in effect grafting onto it and 
then working from inside it—Measure set 
a tough but illuminating standard for inde- 
pendent software houses that use the new 
Add-In Tools development package from 
Lotus to write add-in products for /-2-3.) 

Although in the beginning the $5,000 


| cost of PCs made them pricey lab control- 
| lers, the sharp decline in IBM and clone 





Prices over the past 18 months has begun 
to make them look like very cheap devices 
even when permanently assigned, or dedi- 
cated, to controlling instruments. 

Dr. Guy Bush, a professor of zoology at 
Michigan State University in East Lansing 
and a fan of the Macintosh, has three in his 
offices and labs for word processing and 
producing graphics. But he’s just added a 
Zenith PC clone for monitoring experi- 
ments. “‘It only cost about $1,200 with the 
hard disk,’’ he says, ‘‘and it lets us instant- 
ly analyze the results.’”’ Bush is working 
with a complex, home-grown setup that 
monitors the electrophysiological respons- 
es made by the antennae of apple maggot 
flies to host-plant odors. ‘*There’s so 
much lab software already available for the 
PC,”’ he says, ‘‘that, much as I like the 
graphics on the Mac, the PC makes a lot 
more sense for instrumentation monitor- 
ing. We just haven’t got the time to write 
that software ourselves for the Mac.” 


TECHNICAL WP Some of those other 
early visions of PCs at work in scientific 
and technical applications have taken 
longer to live up to expectation. Scientific 
word processing is a good example. The 
frustrations of trying to get most WP soft- 
ware, PC hardware, and printers to accept, 
display, and correctly print complex for- 
mulas are immense. Mastering early, spe- 
cialized products, such as Volkswriter Sci- 
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entific, proved even tougher than inking | says *’scienlific computing.”’ Visions of 


the figures in by hand on printed pages. 
Even more complex programs for printing 
formulas, such as the MicroTeX IBM PC 
implementation of Donald Knuth's widely 
used pseudotypesetting program, TeX, 
proved even more daunting, and so have 
been only occasionally used directly by the 
authors of books and technical papers. 

Now Manuscript, yet another new pro- 
gram from Lotus, promises relief (for a re- 
view, see ** Manuscript: A Technical Writ- 
er’s Tool Kit’’). With a simple and logical 
system for typing in those complex formu- 
las, blinding speed, and a number of tools 
for organizing, formatting, and indexing 
long, structured documents, Manuscript is 
a product remarkably well suited to the 
needs of technical writers. 

One of the most endearing aspects of 
Manuscript is its page preview feature. At 
any point in writing a document the author 
can pop into a graphics mode that shows 
correctly proportioned snapshots of how 
finished pages will look, using dummied 
or simulated type. A floating ‘*magnifying 
glass’’ window can be moved over any 
part of the text, the degree of magnifica- 
tion varied up to 1OX, and presto! Manu- 
script shows in that window exactly how 
those complex formulas (as well as stan- 
dard text) will look on the finished page. 

Other popular technical word process- 
ing programs include TC] Software Re- 
search's T? and Proofwriter. An important 
advantage of Proofwriter, from Image 
Processing Systems in Madison, Wiscon- 
sin, is that it works with cither a special 
ROM character chip for non-graphics dis- 
plays or with special downloadable char- 
acter sets (supplied for the Hercules, EGA, 
and CGA graphics boards) to allow users 
to actually see on-screen the special char- 
acters they're typing. Various "‘interna- 
tional”’ character sets are available, too, 
mainly for word processing in languages 
other than English, hut IPS*s X3 character 
set, which includes all the requisite charac- 
ters and symbols for scientific, math, and 
engineering, is the one to use for in-depth 
technical work. 


CRUNCHING NUMBERS § Running lab 
instruments and wiiting technical papers are 
important applications, but somehow both 
fall short of what we think of when someone 





Fast Fourier Transforms, complex ANOVA 
statistics, and other serious math calcula- 
tions dance in our heads when we hear that 
phrase—distracting us from keeping an eye 
on the cosmic stew bubbling in those bea- 
kers down the hall or writing an abstract. It's 
mainly in this area—the application of raw 
computing muscle—that PCs have found a 
mixed reception among scientists and math- 
ematicians. 





While programs are available for the 
PC that perform many of the same com- 
plex mathematical modeling, analysis, 
and forecasting johs available on miain- 
frames, the dimensions of the problems 
that can be reasonably undertaken on a PC 
and their speed of execution fall short of 
what you can do on the big iron. Thus, 
many scicntists and mathematicians readi- 
ly turn to their PCs for word processing 
and other supporting johs hut remain chary 
about moving their mainstream profes- 
sional work onto desktop computcrs. 

Dr. Peter John, professor of mathemat- 
ics at the University of Texas at Austin, 
was an carly adopter of the IBM PC but 
nonetheless prefers to run many programs 
on larger computers. **I have a very early 
PC at home, still two floppies, the old 
motherboard,” he says, “and it comple- 
ments the PC-XT on my desk at the Uni- 
versity very well. | still use WordStar, be- 
cause it does everything | need, and 1 know 
it. My earlier books, before the PC, were a 
form of agony, but no longer. I'm contin- 
ually surprised by the advances in PC soft- 
ware. | can do things now with one or two 
keystrokes that once took 10 minutes."’ 

John has PC versions of several pro- 





grams that he already uses on the Universi- 
ty’s mainframes for his professional work. 
**But I don’t use them on the PC, you see, 
because | prefer to work with them on the 
larger computers. | use my PC and my PC- 
XT as terminals into the University’s DEC 
and Control Data Corp. mainframes, and 
into our VAX. | have Minitab, a statistics 
program, in a version for the PC, but | 
don't use it; | use the version of Minitab we 
have on the VAX. | have StatPac for the 
PC, but | don’t use it. | have GLiM, or 
General Linear Models, from the Royal 
Society, for the PC, but we also have it on 
the CDC, where | prefer to use it. 

**Just to run GLiM on the PC takes three 
floppy disks, which is an awfully large part 
of my XT’s disk, and quite a lot of work on 
my two-floppy PC at home. But if 1 use 
Smartcom to turn that PC into a terminal, ! 
have a much easier time of it with the pro- 
gram onthe mainframe."’ 

Often PC-based programs, while simi- 
lar or even nearly identical to mainframe 
software, have limitations that limit or de- 
feat their purpose for scientific use. Dr. G. 
Barrie Kitto, a New Zealand biochemist 
now working on cancer research in the 
United States, has become a PC buff and 
an expert on PC graphics programs in par- 
ticular. *‘I'd love to have a powerful mo- 
lecular-modeling graphics program | could 
tun on my PC’s Limited 286-12,”" he says. 
**But there isn’t anything like that yet, so | 
do that work on our large Evans & Suther- 
land system. 

‘And I'd like to do presentation-quality 
graphs of the results of many of our experi- 
ments for reproduction, but most PC 
graphics packages won't accept nearly 
enough observations,’’ Kitto explains. 
*These packages let you plot up to 40 or 
50 points—in some cases even up to 200 or 
so—but | may have to plot and display 
1,000 or more points, producing a very 
smooth curve. PC graphics programs 
won't let you do that yet.”” 


FLOORING THE ACCELERATOR 
Whether PC programs will work as well as 
mainframe programs is often a matter of 
Just how fast the PC can crank out the num- 
bers. There is a perplexing trade-off for 
many scientific and engineering users: Is it 
quicker and more efficient to execute a 
program on a PC, which is right at your 
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Get aGrip 
on Assembly 
Language. 
The award winning 


Visible Computer: 
8088. 


The Visible Computer is a book and 
software combination for mastering 
the elusive skills of assembly lan- 
guage. PC Tech Journal took one look 
and made it their September ’85 
“Program of the Month.” 

It’s an animated simulation of the 
PC's microprocessor that lets you see 
with your own eyes how assembly 
language works. You'll be using it as 
a debugging tool for years to come. 

It’s a tutorial. A lot of people think 
the 350 page manual is the best book 
on assembly language ever written. 

It's 45 demonstration programs you'll 
execute with the simulator, from simple 
register loads to advanced programs 
that manipulate interrupts and perform 
file /O, And what you'll learn applies to 


all 86 family proces- $79 9 5 
e 


sors, including the 
80186 and 80286. _ not copy protected 


The Visible Computer for IBM PC/XT/AT and true 
compatibles. If your dealer doesn’t have it, order direct: 
Software Masters, 2714 Finfeather, Bryan, TX, 77801. 
(409) 822-9490. Please include $3.00 shipping. 

Bank cards accepted. 


TVC takes you inside the 
processor as it executes programs. 


Software Masters” 
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desk and always available, if not very fast, 
or to queue up to get the job onto the mini- 
computer or mainframe? At businesses, 
R&D centers, and educational institutions 
blessed with ample computing resources, 
leaving jobs on the big iron may make the 
most sense. But when mini or mainframe 
time is particularly hard to get— 
or when a perverse chargeback system 


makes it expensive—the slower execution | 


of the PC begins to look pretty good. 

Of course, speeding up a PC helps a lot, 
too. The newer 12-MHz and 16-MHz AT 
clones are very appealing in this sense, and 
the even faster 80386-based PCs may an- 
swer the great majority of execution time 
worries. But in the meantime, other an- 
swers are available. Adding a math co- 
processor chip, such as Intel’s 8087 and 
80287, can make a huge difference with 
programs using a lot of exponentiation—if 
the program is smart enough to look for 
and use the math chip. 

Pushing that math coprocessor chip to 
higher speeds helps, too. If your PC’s 
80286 CPU chip races along at 16 MHz 
but a companion 80287 math chip nuns a 
lot slower, you’re not getting nearly as 
much improvement in execution times as 
you thought you paid for. Hauppauge 
Computer Works’ Fast-10 can bump the 


287 up to 10 MHz; Ariel Corp.’s Xcelx | 
can push it much further—to 12, 14, or | 
| maticians—it’s that such an approach is 


even 16 MHz. 

Plug-in array-processing cards are also 
a good answer—if you're a programmer or 
have access to programming talent in your 
shop. Similarly, if you can handle the pro- 
gramming required, hybrid add-ins that 
bring faster CPU chips (and supporting co- 
processors) to the PC, such as National 
Semiconductor’s wonderful 32032 and 


Motorola’s 68020 speedster, can kick your | 


PC into high gear. (For reviews of some of 
these products, see ‘Changing the Rules 
of the Game."”) 


BESTING THE MAINFRAME _Insome 
cases, though, PC-based programs do 
things that are not possibie on mainframes. 
Typically, these involve using interactive 
tools that abandon the batch approach of 
many mainframe products. While they 
may not be able to handle really enormous 
jobs, the convenience and flexibility of 
these PC programs make them far more 








useful for the busy researcher. 
A fine example of such a program is 


| MathCAD, a technical worker's electronic 


scratch pad (see article, ‘‘Software for 
Problem Solving’’). MathCAD produces 
an enormous, ‘‘live’’ EGA-compatible 
graphics screen that is far larger than the 
PC’s own display, which allows users to 
put whatever they want wherever they 
want, in almost any form they choose. It’s 
not that MathCAD is better than other, 
similar products for bigger computers: the 
fact is that there are no programs like 
MathCAD on larger machines. 

Rather than requiring formal input tech- 
niques and a structured way of working, 
MathCAD lets users throw an equation up 
on the screen, plug in the values, and get 
an immediate answer. Want to see a graph 
of the equation? Just carve out a little space 
somewhere on the screen and set up the 
graph. Need more space? No problem 
there. Your “‘virtual’’ screen, or electronic 
scratch pad, is huge: just scroll down or to 
the right and continue working. If this is a 
recurring calculation in your work, save 
the model—it’s hard to use such a formal 
word for such a wonderfully informal 
tool—and call it up again and again, insert- 
ing new values each time. 

It’s not only that MathCAD’s approach 
is so well suited to the real-world daily 
needs of engineers, scientists, and mathe- 


literally impossible with terminals tied to 
mainframes, where constant shipping of 
high-resolution screenfuls of information 
back and forth between a display device 
and a processor at 9,600 bits per second 
would reduce the program’s performance 
to acrawil. 

We're likely to see many more of these 
interactive, unique-to-PC programs over 
the next couple of years as vendors discov- 
er what a rich, if demanding, PC market 
the scientific and technical community has 
become. In turn, development of those 
new and better tools, not available on larg- 
er computers, is likely to bring even the 
most skeptical members of the lab-coat set 
into the PC fold. And for jots more than 
just monitoring experiments and grinding 
out publications. PCI 


Jim Seymour is a contributing editor of PC 
Magazine. 





The SASS 


Power Behind 


If you've been “window shopping" for software 

that’s both powerful and easy to use, take a look 
at the SAS® System for Personal Computers. It’s 
got everything you're looking for...and more. 
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ready-to-use procedures for every kind 

of analysis and report—from simple to 
advanced, preformatted to customized. A built-in 
menu system and on-line help guide you through 
the procedures. Special windows let you define 
titles and footnotes for reports, check the 
characteristics of your data, change function 
key definitions, and keep notes. 


1 Ease of use. The SAS System has 


OATA BET 


MONTHLY 


Connectivity. With the SAS System for 

personal computers, you get a built-in 

link to your host SAS System. You can 
download corporate data; develop, test, and 
run applications on your PC; or move data and 
applications back to the host for execution. Plus 
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Every Window. 


the SAS System reads data from any kind of file, 
including dBASEII? dBASEIII? and Lotus® 1-2-3® 
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mainframes, minicomputers, and personal 

computers so you only have to learn one 
software system no matter what hardware your 
company has installed. And as your needs 
grow, the SAS System grows with you. We're 
committed to supporting all the capabilities 
of our mainframe software system for your PC. 
Whether you license one product or several, 
you'll enjoy the same high-quality software, 
training, documentation, and support we've 
offered for 10 years, It’s all part of our site 
licensing plan. 


3 Integration. The SAS System runs on 


Call or write us today. 


SAS Institute Inc. 

Box 8000 0 SAS Circle 

Cary, NC 27511-8000 

Phone (919) 467-8000 
® Fax (919) 469-3737 


The SAS System runs on the IBM PC XT and AT, IBM 
370/3020d43xx and compatible machines, Digital Equipment 
Corporation's VAX™ and MicroVAX II™ Data General Corporation's 
ECLIPSE® MV series, and Prime Computer, Inc.'s 50 series. 

Not all products are available for all operating systems. 


SAS is the registered trademark of SAS Institute Inc., Cary, NC, 
USA. dBASEH and dBASEIII are registered trademarks of 
Ashton-Tate, Lotus and 1-2-3 are registered trademarks of Lotus 
Development Corp. Copyright © 1987 by SAS Institute Inc. 
Printed in the USA. 





Peachtree Complete Accounting for Just $199 





Everyone’s 


Asking How 
Can We Do It? 


When you reduce the 
price of an 8-package 
accounting system from 
$4,800 (or $600 a module) 
to $199 for the complete 
set, people are bound to ask 

uestions. Here are some of 

most popular ones we're 

hearing at Peachtree: 
Q. How can we afford to 
sell Peachtree Compiete at 
such a low price? 
A. We've reduced our 
costs without reducing 
product features. Peachtree 
peo jc has been repack- 
aged into one set that in- 
cludes more thorough and 
better organized user instructions. 


We've also streamlined order process 
and reduced overhead. It is faster and 


easier to buy our product. 

Peachtree has long been the first 
name in accounting software, so we've 
had time to completely amortize our 
original development costs ab make 
over 100 major additions. These 
enhancements include multi-company 
capability, menu driven installation and 
removal of copy protection. Conse- 
quently, you’re getting a proven 
product at a better price. 

We also ‘‘unbun ’? support (so 
you only pay for what you need 
when calling our toli-free technical 
support hotline) and established a 
network of iocal dealers to serve as 
Independent Peachtree Support Centers. 
Q. What does Peachtree Complete 
include? 

A. 1, Eight Integrated Software 
lodules: 
© General Ledger ® Inventory Control 
® Accounts Receivable © Fixed Assets 
¢ Sales Invoicing ® Job Cost 
* Accounts Payable = @ Payroll 
2. Installation Guide to lead you 
step by step through our simple 
installation procedure. 
Accounting Primer, written for 
Peachtree users by an industry 
expert, to explain accounting 
concepts. 

4. Tutorials on cach module with 
sample data to make learning 
easier. 

5. A complete Reference Library 
with detailed instructions in plain 
English on al! software functions. 

Q. Is Peachtree Complete really the 
same product that used to sell for $600 
per module? 


A. Peachtree Complete is basically the 
same accounting system that both 
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More Features 


Less Moncy 






Or 


Bill Goodhew, President of Peachtree Software 


Peachtree and IBM sold for about 
$5,000 but with substantial improve- 
ments In function and presentation. 

Data files built with previous versions 
of the system are compatible, so many 
users are upgrading to Peachtree 
Complete to take advantage of the new 
features and benefits. 

With more than i50,000 users to its 
credit, Peachtree Complete has been the 
PC World Class Winner in Its 
category for two of the last three years. 
Q. What's the difference between 
Peachtree Complete and the $69.95 
systems? 

A. Peachtree’s system is calied 
Compicte because it contains the eight 
most needed accounting packages 
(including payroll) and all reference 
materials for one price. Remember, it 
was designed as a $4,800 account- 
ing software system. 

The $69.95 systems, on the other 
hand, are ee ae They were 
designed to seli for $69.95 and require 
the purchase of additional modules to 
be comparable— payroll, $49.95 more; 
tutorials, $19.95 cach; etc. Everything is 
a la carte. 

Q. How soon will 1 outgrow the 
system? 

A. Peachtree Complete handles rev- 
enues up to $21,000,000, so only the 
largest companies will outgrow the 
system. The ability to process data 
for at least 50 individual companies 
is one of the system's biggest selling 
points. 

The new optional multi-user mod- 
uie allows Peachtree Complete to be 
installed in a local Area Network, and 
Peachtree Data Query, for just $199, 
lets you quickly transfer your account- 
ing data to many popular spreadsheets 
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| and databases, as well as 
produce custom reports. 

Q. What if I’m not satisfied 
with Peachtree Complete? 
A. When you purchase 
Peachtree Complete directly 
from Peachtree Software, 
you’re protected with a 
30-Day Moncy Back 
Guarantee (an option 

even the most expensive 
accounting products don’t 
offer). 

If you're not satisfied, 
simply return the complete 
product in saleable condi- 
tion within 30 days and 
your purchase price will be 
promptiy refunded. For full 
details on our support plan 
and -back guarantee, 
call the toli-free telephone 
number below. 


PC Magazine Best of 1986 

“Kudos to Peachtree, which woke up 
one morning and decided that its cight 
integrated accounting software ~ 
modules, which the day before had 
sold for $600 cach, were at $4,800 for 
the set, just a tad overpriced and so cut 
the price for the whole set down to 
$199—a pretty good discount in 
anyone's league.” —Jim ur, 
contributing editor of PC Magazine. 
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Now to Order or for a Deater Near You 


7 
1-800-247-3224 | 


|. 
\ 
CIRCLE 388 ON 


To Order by Mail, Send Company Check to: 


Peachtree Software 


4355 Shackleford Road, Dept. PCM-03, Norcross, GA 30093 
SERVICE CARD 


In Georgia, call 1-404-564-5800 
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ANUSCRIPT 
la 


A \ TECHNICAL 
WRITERS TOOL KIT 


Te writers have needs above and beyond those of other writers 





who use word processors. They often write long, highly structured 

documents, which include tables and equations, and revise them fre- 
quently. They need indexes and footnoting capabilities, as well as a spelling 
checker (which other writers often need, too). And they must tightly format 
their pages. 

Usually, such capabilities are available on a piecemeal basis—one from 
one package, others from another (see sidebar **Scientific Word Processors: 
A Guide to the Competition’’). But Manuscript, the new word processor 
from Lotus Development Corp., was designed as a tool kit, conveniently 
packaging all of these features together for technical writers, And the shear 
breadth of features available will make this package useful for anyone who 


Lotus Development Corp.’s Manuscript handles tables, equations, 
and large documents with ease, but the program itself isn’t that easy to use. 
It also lacks basic word processing features. 
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writes and revises long documents. 

But beware. If all you need is a simple 
word processor, you’ll want to look else- 
where. Besides being overkill, Manuscript 
can be difficult to use and lacks some basic 
word processing features. 


STRUCTURED DOCUMENTS § One of 
Manuscript’s most powerful tools is its 
structured editing mode that you use for 
long documents. This is basically an out- 
liner that automatically numbers chapters 
or sections and creates a table of contents. 
The other mode of operation is an unstruc- 
tured editing mode, which allows you to 
do the basic word processing functions and 
is recommended for short documents, 
such as memos. While the two modes use 
the same basic commands, only the struc- 
tured mode includes the outlining capabili- 
ties. 

You can use the structured editing 
mode in two ways. Super organized writ- 
ers can outline a document and then use the 
parts of the outline as their section head- 
ings. Other writers can start writing, creat- 
ing sections as they go along, and then dis- 
play the corresponding outline at the touch 


of a button. A format menu gives you a | 


choice of various styles of lettering or 
numbering for each section level. Your 
choices include Arabic or Roman numer- 
als and letters. 


At any point, you can collapse to the | 
outline and reorganize it. When you move 


a section, all of the attached subsections 
will move with it. You can also change 
section levels, and when you do, the level 
of all of the subsections changes as well. 

You can easily move to any section you 
wish by displaying the outline, moving the 
cursor to the section head, and then redis- 
playing the full text. 

To give you an idea of how useful the 
Manuscript outliner is in a reai-life situa- 
tion, we initially analyzed separate aspects 
of Manuscript, each creating separate 
Manuscript documents. When it was time 
to consolidate the material, we transferred 
each other’s work into a single structured 
document. Then we reorganized the mate- 
rial using Manuscript’s outliner. Finally, 
we unnumbered the section heads and sub- 
mitted the review. Without Manuscript’s 
outliner, we would have been forced to 
use tedious multiple block moves and 








a! 
pr 
thd FACT FILE 
Manuscript 
Lotus Development 
| Corp. 
| 55 Cambridge Pkwy. 
Cambridge, MA 02142 
(800) 343-5414 
(617) 577-3500 
= List Price: $495 
Requires: 512K RAM. graphics display 
for print preview, DOS 2.0 or later. 
In Short: Manuscript is a ground-breaking 
word processor designed specifically for 
editing massive technical documents. It 
features an outliner, a table editor, equation 
formatting. import of /-2-3 or Symphony 
worksheels, and import of graphic images. 
However, its user interface is surprisingly 
difficull, and some basic word processing 
features are missing. Recommended for 
those who require its special features. Not 
copy protected. | 
GIRCLE G82 ONREADERSERVIGECARD 


searches to achieve the same result. 

But there are some limitations to struc- 
tured documents. Structured and unstruc- 
tured documents, like oil and water, can’t 
mix. You can perform the alchemist’s 
trick, changing an unstructured document 
into a structured one, but the reverse isn’t 
possible. You might want to do the latter, 
for instance, if you want to include an out- 
line for a proposed book (a structured doc- 
ument) into a book proposal letter (proba- 
bly an unstructured document) that you are 
mailing to several publishers. 

Manuscripr’s structured editing is over- 
ly rigid in several other areas. For exam- 
ple, you can’t reset the numbering. If you 
are writing a document with five chapters 
and three appendixes, you would want to 
reset the level-one section numbering after 
chapter five so that the first appendix is 
numbered one, not six. 

Another omission is that you can't 
change the format on a section-by-section 
basis. Using the example above, you 
might want to label your chapters with Ar- 
abic numerals but use Roman numerals for 
your appendixes. That’s the sort of struc- 
ture found in real documents, but it isn’t al- 
lowed in a Manuscript document. Of 
course, you could fudge it by manually 
numbering your appendixes, but that’s ex- 








actly the burden that Manuscript should 
shoulder for you. 


HUGE DOCUMENTS One of Manu- 
script’s claims is that it will work with 
huge documents, up to 700 pages long. 
We tested that claim by feeding it the entire 


| textof a 350-page book. The file was over 


600K bytes long, or about 80,000 words. 

Our first attempt to edit the file was 
aborted when Manuscript printed an error 
message that said it was out of virtual 
memory. Virtual memory refers to the ex- 
tended memory or disk space Manuscript 
uses when it runs out of main memory. 
One megabyte of virtual memory wasn’t 
enough to edit our 600K document. Using 
the convenient Setup option on.the main 
menu, we told Manuscript to use up to 2 
megabytes on our hard disk for virtual 
memory. Once we had reconfigured the 
program for larger virtual memory, it was 
able to handle our big file. 

We found that, generally, you need 
twice as much virtual space as the size of 
the document you plan to edit. You should 
also plan to use real memory, not a disk for 
the virtual space. While a disk works, ade- 
quate hardware support will make your life 
much easier when you're working on huge 
documents. You can use your hard disk as 
backup space; for example, if you are short 
a few hundred K of extended memory, 
then Manuscript will go to the disk for the 
excess. 

You also have the option of using ex- 
tended memory or using space on a RAM- 
disk. Manuscript also supports the Lo- 
tus/Intel/Microsoft expanded memory 
specification. 

Once the memory question was settled, 
we edited the book as a structured docu- 
ment, which is probably what most huge- 
document users would do. We replaced all 
of the book’s exisiting section markers 
with Manuscript sections, and we were 
then instantly able to use the built-in out- 
liner to rearrange the manuscript. We were 
able to move sections in seconds. Local 
operations, such as moving the cursor or 
inserting or deleting text, seemed unaffect- 
ed by the large file size. As we paged 
through the document, our only clue that 
the document was huge was an occasional 
delay while the disk was accessed. Saving 
the entire book required about 45 seconds, 
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and the worst case search, searching for 
something that wasn’t in the file, took 
about 35 seconds. These are very respect- 
able times for such a huge file. 


SPELLING CHECKER = Anyone writing 
documents, particularly long ones, will 
appreciate Manuscript’s spelling checker, 
which contains a 90,000 word dictionary. 
This spelling checker is the same one that 


# Manuscript does all the 
tedious work of equation 
formatting for you; you 
simply describe, using 
keywords, what equations 
should look like. 


Lotus uses in Symphony and is produced 
by Proximity Technology of Fort Lauder- 
dale, Florida. It flagged some of our worst 
typos and guessed accurately at the spell- 
ing corrections. The speller seems better 
than most when it comes to checking con- 
tractions and mixed capitalizations. Unfor- 
tunately, it doesn’t allow you to flag words 
for later inspection in the document or to 
back up to a previously corrected word. 
Agegravatingly, it couldn’t flag Eqn, Int, 
and other equation commands in Manu- 
script’s own repertoire. 

You can customize the dictionary with 
the package’s Maintain Spelling Dictio- 
nary feature (couldn’t Lotus just call it 
Custom Dictionary?). But rather than add- 
ing words to the dictionary on an individ- 
ual case-by-case basis, you create a text 
document of customized spelling words 
and then convert it into a dictionary, or 
vice versa. The package will helpfully al- 
phabetize words in a dictionary file for 
you. And you can use up to two custom 
dictionaries at the same time. Spelling or 
maintaining the dictionary, however, re- 
quires trips back to the main menu, and 
upon completion of a spelling function you 
must reenter the document you’re working 
on through the main menu. 
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Press Ins to Use Displayed Settings 


Manuscript's format panels ollow you to specify global formatting instructions for eoch section or 
page type of o document. Our page-layout format (shown here) included the use of pawerful 
backslash commands to quickly insert author, date, ond page number in the document. When 
necessory, pop-up subpanels, such as this font and point-size panel, make it easy to creote o rich 


and varied document. 


EQUATIONS Large technical docu- 
ments frequently contain equations. 
Manuscripts equation typesetting is one 
of the program’s most unusual and impres- 
sive features. (Manuscript allows you only 
to write equations; it will not solve them as 
will a package such as MathCAD.) Be- 
cause Manuscript creates equations as bit- 
mapped graphics, you don’t have to worry 
about the symbols supported by either your 
monitor or printer. Any graphics printer or 
display will do. 

Better yet, unlike most equation proces- 
sors that force you to laboriously place in- 
dividual mathematical symbols on the 
screen, Manuscript allows you to specify 
equations using a layout language. As a re- 
sult, Manuscript does all the tedious work 
of equation formatting for you; you simply 
describe, using the provided keywords, 
what equations should look like. For in- 
stance, to produce 


Yor 


you type \eqn ‘‘root [ omega tau }’’\. 
You'll welcome the convenience of 





keywords that stand in for mathematical 
symbols such as 


oo V,Rand C 


(infinity, nabla, real, and subset). Greek 
letters and diacritical marks 

G21, 

are also available. 

Keywords also control the placement of 
symbols. There are keywords for sub- 
scripts and superscripts, for stacking series 
of items, for producing rectangular matri- 
ces, and for aligning multiple-line equa- 
tions. 

The biggest weakness of Manuscript’s 
equation formatting is that in-line equa- 
tions are limited to the height of a normal 
line. A better approach would be to leave 
extra space above and below the line so 
that in-line equations could be printed at 
their optimal size. However, the format- 
ting of the standalone equations is truly im- 
pressive. 

Figure 1 shows a sample page with 
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Brit Scientex 

Scientific Communications Corp. 

2135 Walnut St. 

Philadelphia, PA 19103 

(215) 732-7978 

List Price: $395 

Requires: 256K RAM, two disk drives, 
IBM CGA or EGA, Hercules (or compati- 
ble) color/graphics card, or mono- 
chrome/graphics card, DOS 2.1 or later. 
Copy protected. 

CIRCLE 681 ON READER SERVICE CARD. 


MicreT eX, 

Version 1.5 

Addison-Wesley Publishing Co. Inc. 
EMS Division 

One Jacob Way 

Reading, MA 01867 

(800) 447-2226 

(617) 944-3700 

List Prices $295; with preview and printer 
driver, $745; with preview and Epson dot 
matrix printer driver, $619.95. 

Requires: 512K RAM; two disk drives; 
IBM EGA or compatible; Hercules mono- 
chrome/graphics card; Techmar Graphics 
Master needed for preview driver; DOS 2.1 
or later. 

Not copy protected, 

CIRCLE 680 ON READER SERVICE CARD. 


Proofwriter Color Graphics Version 
Image Processing Systems 

4414 Regent St. 

Madison, W1 53705 

(608) 233-5033 

List Price: $425 

Requires: 256K RAM (380K RAM rec- 
ommended), two disk drives, IBM CGA or 
compatible, DOS 2.0 or later. 

Copy protected. 


CIRCLE 679 ON READER SERVICE CARD. 


equation specifications on the left and the 
resultant output on the right. 


TABLES The column feature lets you 
create complex tables. You can move, 
join, delete, box, set typefaces, center, left 
flush, or right flush the columns. These 





SCIENTIFIC WORD PROCESSORS: 
A GUIDE TO THE COMPETITION 


Although Lotus’ s Manuscript is a powerful newcomer to the field of scientific 
word processing packages, it faces some stiff competition. Listed below 
are other scientific word processors vying for the leading edge in the marketplace. 


Proofwriter Enhanced Color Version 
tmage Processing Systems 

4414 Regent St. 

Madison, W1 53705 

(608) 233-5033 

List Price: $475 

Requires: 256K RAM (380K RAM rec- 
ommended), two disk drives, IBM EGA or 
compatible, DOS 2.0 or later. 

Copy protected, 

CIRCLE 678 ON READER SERVICE CARD 


Proofwriter Hercules Graphics Version 
Image Processing Systems 

4414 Regent St. 

Madison, W1 53705 

(608) 233-5033 

List Price: $425 

Requires: 256K RAM (380K RAM rec- 
ommended), two disk drives, Hercules or 
compatible monochrome’ graphics card, 
DOS 2.0 or later. 


Copy protected. 
CIRCLE 677 ON READER SERVICE CARD. 


Proofwriter International/Scientific 
Image Processing Systems 

4414 Regent St. 

Madison, WI 53705 

(608) 233-5033 

List Prices $300, PROM chip, $125. 
Requires: 256K RAM (380K RAM rec- 
ommended), two disk drives, DOS 2.0 or 
later. 

Copy protected. 

CIRCLE 676 ON READER SERVICE CARD 


columns also make it easy to format com- 
plex tables, such as the table in Figure |. 
You can also use columns to create lists 
(the left column is for the list label, the 
right for the body of the list). 

These columns, however, are not of the 
desktop publishing variety. While a desk- 





Proofwriter Standard 

Image Processing Systems 

4414 Regent St. 

Madison, W1 53705 

(608) 233-5033 

List Price: $250 

Requires: 256K RAM (380K RAM rec- 
ommended), two disk drives, DOS 2.0 or 
later. 

Copy protected, 

CIRCLE 678 ON READER SERVICE CARD. 


Proofwriter TurboF onts, Version |.1 
Image Processing Systems 

4414 Regent St. 

Madison, W1 53705 

(608) 233-5033 

List Price: $149, plus $4 shipping; option- 
al PROM chip, $75. 

Requires; 30 to SOK RAM depending on 
printer, plus the RAM required by your 
word processing package; one disk drive: 
IBM EGA or compatible or Hercules 
Graphics Plus card if not using PROM 
chip; DOS 2.0 or later. 

Not copy protected. 

CIRCLE 674 ON READER SERVICE CARD 


Spelibinder!Scientific, Version 6.03 


| Lexisoft Inc. 


P.O. Box 1950 

Davis, CA 95617 

(916) 758-3630 

List Price: $790 

Requires: 256K RAM; one disk drive; 
IBM EGA, CGA, or compatible; Hercules 
or compatible monochrome/graphics card, 
DOS 1.0 or later. 


Copy protected. 
CIRCLE 673 ON READER SERVICE CARD 


top publishing package will allow text to 
flow automatically from one column to the 
next, Manuscript requires you to specify 
the text items that are to go next to each 
other in the two columns. Desktop pub- 
lishing systems also allow you to wrap text 
around graphics; however, with Manu- 
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TCIT3, Version 2,1 
TCI Software Research inc. 

1190-B Foster Rd. 

Las Cruces, NM 88001 

(505) 522-4600 

List Price: $595 

Requires: 512K RAM (640K RAM rec- 
ommended); two disk drives; IBM EGA, 
CGA, or compatible; Hercules or compati- 
ble monochrome/graphics card, DOS 2.1 
or later. 

Not copy protected. 

CIRCLE 672 ON READER SERVICE CARD 


TechWriter 

CMI Software 

1395 Main St. 

Waltham, MA 02154 

(617) 899-7244 

List Price: $395 

Requires: 256K RAM; wo disk drives; 
IBM EGA, CGA, or compatible; Hercules 
or compatible monochrome/graphics card; 
DOS 2.00r later. 

Not copy protected. 

CIRCLE 671 ON READER SERVICE CARD 


Volkswriter Scientific 

Lifetree Software Inc. 

411 Pacific S1. 

Monterey, CA 93940 

(800) 543-3873 

(800) 831-8733 (in Calif.) 

List Price: $495 

Requires: 256K RAM, two disk drives, 


IBM CGA orcompatible, DOS 2.0 or later. 


Not copy protected, 


CIRCLE 679 ON READER SERVICE CARD 


WordMarc Composer 
WordMarc Author 
MARC Software International Inc. 

260 Sheridan Ave. 

Palo Allo, CA 94306 

(800) 835-2400 

(415) 326-1971 

List Price: WordMarc Composer, $199, 
WordMorc Author, $119. 

Requires: 512K RAM, hard disk, DOS 
2.Qor later. 

Copy protected. 

CIRCLE 688 ON READER SERVICE CARD 






























script you cannot. Rather, you must place 
a graphic in one column and just the right 


amount of text in another. 


GRAPHICS 


if you need to include 


graphics with your text, Manuscript can 





accomodate you by importing graphics di- 


water 6 
prevcgus eqent, pe. 
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After using Manuscript’ s editor to zip through the structuring of a document, a slow but gorgeous 
Preview formatier lets you view the document, including title page, table of contents, body, and 
index, in true 100 percent WYSIWYG fashion. The window in the upper-right-hand corner 
magnifies the portion of the document fenced in the left-hand panel. 


rectly from /-2-3, .PIC files, and Sympho- 


ny; as well as metafiles from Freelance 
Plus and other packages; and PostScript 
format files. 


PRINT PREVIEW Manuscript is not a 
WYSIWYG editor. Instead, you must use 
the package’s print preview function to 
view page formatting and to see what your 
equations and tables will actually look 
like. The page preview capabilities show 
you a miniature picture of your page. Al- 
though it is impossible for you to read the 
text in the print preview mode, you can 
easily enlarge a portion of the preview 
page. Magnification allows you to inspect 
a portion of the page, equations for exam- 
ple, right down to the pixel. The designers 
took this course because of the huge docu- 
ments that Manuscript is designed to han- 
dle. At that length, the amount of time it 
takes to build the bit-mapped displays on 
the graphics monitor could be quite sub- 
stantial. For fast previews, you'll need a 
fast AT with a fast hard disk; only the Core 
disk benchmark tests rattle the hard disk 
more excitedly. 











FILE: 
PAGE TYPE 


PAGE 
BEGIN SECT 
END 


MAGNIFIC 


OTHER FEATURES Other impressive 
features include a Compare feature that 
highlights the differences between two 
document files, allowing you to keep an 
audit trail of document revisions. It also of- 
fers versatile footnotes and end notes and 
automatic indexing; you simply mark the 
words in your text and fill out the global- 
index page-format screen. In addition, the 
word processor includes the ability to print 
merge, as well as produce style-sheet-like 
templates of format settings and link them 
to text. The package offers 25 backslash 
sequences, which are imbedded format- 
ting commands similar to WordStar’s dot 
commands. For instance, typing \\sec- 
tion\\ into the document will produce an 
entire section title in the printed document, 
\Mine\\ lets you draw a horizontal line. 


USING MANUSCRIPT All of these fea- 
tures add up to one big program. Delivered 
on eight disks, Manuscript gulps down 
1,921K bytes (nearly 2 megabytes) of disk 
space. While the package operates accept- 
ably on an XT, the faster disk and higher 
processing power of an AT is very useful 
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for the package's print preview function, 
especially if your pages contain graphics 
or equations. Even on a fast AT, you'll 
have to wait about | minute to display a 
Page containing several graphics. And if 
you edit large documents, you should con- 
sider getting expanded memory. 

In order to use the package’s print pre- 


= Manuscript’s sparse 
edit screen allows 


maximum writing space. 


view facility, you'll need aCGA, EGA, or 
Hercules Plus card with a suitable monitor. 
During text editing, the display is operated 
in text mode. Character attributes such as 
italics are displayed in color on an EGA or 
CGA, as highlights on an MDA (mono- 
chrome display adapter) or Hercules, and 
as true italics on a Hercules Plus. 

Strangely enough, though you'll proba- 
bly use an EGA or multisync monitor with 
the package, Manuscript’s display in- 
cludes no bizarre color paletie but rather a 
black-and-white screen display. You can 
change the colors on your screen, howev- 
er, if you like. 

Manuscript’s sparse edit screen allows 
maximum writing space. A double status 
line displays filename, text attribute and 
cursor and section position, and ruler line. 
An expanded status line that shows justifi- 
cation. indentation, and font selections is 
also available. 

You enter the package through a main 
menu, referred to as the Document Man- 
ager, that offers ten command selections. 
In addition to the routine functions, the 
Manager includes the Compare feature, an 
import facility for ASCH, /-2-3, and Sym- 
phony files, and a generous file-conver- 
sion facility that accommodates DCA and 
ThinkTank. 

Once you're past the main menu, the 
program uses a variety of commands and 
pop-up menu panels to accomplish its 
many functions. Because of the size of the 
package, however, the commands are in- 
consistent and confusing. 

For instance, the package uses function 














Figure 1; Manuscript is not a WYSIWYG word 
processor, Instead, you must use the package’ s 
print preview function to view page formatting 
ond to see what your equations ond tables will 
actually look like. The page preview 
capabilities shaw you a miniature picture of 
your page. At left yau can see what sucha 
miniature looks like when it is displayed on- 
screen; below is the corresponding page 
printed an an Apple LaserWriter. 
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L.EQUATIONS 


Manuscript’s equation typesetting is one of its mosi impressive, and one of its most surprising 
features. The surprise -- Manuscripi equations are specified using a layout language, rather than 
by laboriously placing mathematical symbols on screen. The layout language lets Manuscript do 
the tedious work, all you need to do is use words to describe what the equation should look like. 
Some users will like this approach, others might prefer to move symbols on the screen to layout 
equations. 


The following shows a few sample equation specifications on the left with the resultant output on 
\eqn "x =[ beta +-root { beta 


the right. 

V (ae 
super 2 - 4 alpha gamma } } r= ENP! ~4ery 
over | 2 alpha ]'\ 2a 
Negn “f #. #[ [ i [dx over ds ] i@& dy 
+j( dy overds ] #)'\ fe in ete as 


Neqn “ini sub C ( f #. that) 
EN funds 





The biggest weakness of Manuscript’s equation formatting is that in-line equations are limited 10 
the height of a normal line, A better approach would be to leave extra space above and below the 
line so that in-line equations could be printed at their optimal size. However the formatting of the 
stand-alone equations is truly impressive. 


2. TABLES 


Manuscript gives columns all the rights and responsibilities of citizenship. Columns can be 
moved, joined, deleted, boxed, set in a given typeface, centered, left flush or right flush, etc. 
Manuscript’s impressive column features make it easy to format complex tables. This powerful 
feature will be useful in many types of documents, not just in technical documents. 


Columns can be used to create ordinary tables, such as the pair of columns showing equation 
features of or the followns table of Auto Sales Data. 


AUTO SALES DATA i 


Dec. 20-31 Dec 20-31 
| CHRYSLER CORP, 1986 1985 
Chry-Plym Div, 19,453 
Dodge Div 11,695 
Total Cars 


January 22, 1987 | 
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Pipey 
Manufacturing 
Inventory 


"A successful business runs on accurate, timely 
information.” An obvious statement perhaps, but one that 
every personal computer user must keep in mind. In order to 
get the reports we require, we must ensure that the information 

: on which we base our decisions is as up-to-date as possible. 
This is where a bar code reading system such as the TimeWand 
can be used to improve efficiency in the office or workshop. 

| The TimeWand provides a convenient way to ensure that your 
computer has all the facts, all the time. 


Let's use inventory control as an example. Once an inventory 
system is set up on the computer, you are faced with the 
important task of keeping the inventory up to date. The 
TimeWand gives you a quick and efficient method of getting 
information into your computer system. To enter an item into 
inventory (such as the copper elbows shown above), all you 


your computer. By using TimeWand, you bypass the 
time-consuming steps of writing down every transaction, 
deciphering hand-written notes, typing in each inventory 
transaction by hand, and searching for transcription errors that 
might have occurred. The Time Wand is an ideal tool for 
gathering information for use in your business. 
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Edit Scan Dat: 





need to do is scan the item, the quantity, and transfer the data to 


r ay 





Develop Data Reports 


—————————— 


Bar Codes, Computing, and the TimeWand... a Closer Look. 


From time-billing to tracking work orders to monitoring 
security, the TimeWand provides an inexpensive solution for 
your data collection needs. Call or write Videx today for more 
information about how the TimeWand can help in your 
business. 


TimeWand (2K version) - $198 
Recharger - $149 
TimeWand Communication Software (IBM) - $299 


Software available for the Macintosh, Apple // 
family, and Tandy (Model 100 and 200). 


[Viciex! 


1105 N.E. Circle Blvd., Corvallis, OR 97330-4285 
503-758-0521 


Videx is a registered trademark and TimeWand is a trademark of 
Videx, Inc. 
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At least in order to get on- 
screen resolution of this qual- 
ity. And to get an accurate rep- 
resentation of what a facing- 
page spread—one that you 
can actually read—will look 
like when it’s printed. 

Introducing the Laser- 

View ™ Display System. 

From Sigma Designs. 

LaserView consists of a 
large screen monitor, complete 
with display adapter, available 
in your choice of 15 and 19° 
inch models. Big enongh to 
put everything from simple 
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graplis aud charts to Desktop 

Publishing to CAD in an 

entirely new perspective. 

And at virtually full size. 
Offering a noninterlaced 

screen resolution of 1664 x 

200—equal to 8 EGA™-sized 
or IT Macintosh™ sereens— 


LaserView’s “easy-on-the-eyes” 


paper-white display hrings 
workstation-quality graphics 
and text tothe PC level. Itcan 
even generate four levels of 
gray for increased on-screen 
detail in photes and drawings. 
LaserView works with 
all programs that run under 
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Windows™ and GEM™ in- 
cluding programs like Aldus 
Pagemaker™ and Ventura 
Publisher™ —plus familiar 
PC programs like Lotus 1-2-3 
and AutoCAD™ We've even 
included a copy of PC Paint- 
brush Plus® to help you get 
started with LaserView. 

So call Sigma Designs. 
Because if yon’re serious about 
making it to the big screen, 
Sigina Designs has what it 
takes today. 

LaserView. 
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Sigma Designs Inc 
460501 Landing Pi 
Fremont, CA 945: 
415.770.0100 
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= THE SCIENTIFIC PC 


A RECIPE FOR KING-SIZE DOCUMENT CREATION 
Take the latest PC-in-the-know quiz. 


Vero is: 
a. The final draft of the Lotus story. 
b. A word processor. 
c. An outline processor. 
d. A chart and table maker. 
¢. An equation generator. 


f. A page-makeup program. 
g. Adocument-revision aid. 


If you answered a little bit of all of the 
above, you are on the right track. 

Originally, Manuscript was the per- 
sonal tool of /-2-3 coarchitect Jonathan 
Sachs, born to aid him in churning out 
documentation. With a pinch of this, a 
dash of that, and the research efforts of 
Lotus’s Development Corp. Engincering 
and Scientific Products Division 
(ESPD), Manuscript today is a powerful 
integrated tool combining the best (occa- 
sionally questionable) from a smattering 
of established applications genres. All in 
all, Manuscript is a hybrid pro- 
duct . . . tweaked and tuned to meet de- 
mands of killer-sized documents. 

The designers of Manuscript kept its 
ultimate purpose in mind, and ultimately 
content determined its features list. A 
whirlwind tour of the building blocks of- 
fers insight into ESPD's priorities. 


It’s a word processor. As a stand- 
alone word processor, bom of a different 
manufacturer, Manuscript would be in 
trouble (see review). However, given the 
breadth of its document-preparation ca- 

' pabilities and the sheer size of the pro- 
gram, certain omissions and idiosyncra- 
sies may be forgivable. 


It’s an outline processor. The organi- 
zation of ideas is vital in the technical 
document and a top-notch outline proces- 
sor has become the first pit stop for many 
authors. Manuscript is not the first to in- 
corporate outlining capabilities into its 





document creation, but it is one of the 
most powerful. Not only can it collapse 


| and expand sections and automatically 


handle section numbering and table of 
contents, but the global format of the 
document can be assigned as well. 


It’s a chart maker and does equations, 
too. Manuscript’s intended users do 
not live by text alone. They tend to rely 
on a mixed bag of spreadsheets, graph- 
ics, charts and tables, and equations to 
convey their message. Manuscript is 
dedicated to swift integration of these el- 
ements. 

The table and chart features of the pro- 
gram bear a distinct resemblance to UN- 
1X’s Nroff, Troff, Eqn and Tbl—the 
most powerful utilities available for chart 
and equation typesetting. The macrolike 
keyword commands eliminate the tedi- 
um of creating piecemeal equations from 
graphic symbols as other word proces- 
sors such as WordMarc and Volkswriter 
Sciennfic do. Some will prefer editing 
the equation described in English-like 
text, and others would rather monkey 
around with a screenful of intricately 
placed graphics symbols. 


It’s a page-makeup program. Manu- 
script’s page-preview facility gives PC 
users the essential WYSIWYG capabili- 
ties, but Manuscript takes a different tack 
from the desktop publishing crowd. 
‘Page makeup and desktop publishing 
programs,’” says Lotus spokesperson 
Tom Smalldone, “‘belong in the hands of 
graphic artists. Manuscript is a writer's 
tool.’ While Manuscript allows a 
WYSIWYG page preview, different font 
and point size, and on-screen columns, 
the tools of the desktop publishing soft- 
ware have a decidedly more design-ori- 
ented emphasis. 

Desktop publishing programs are con- 
siderably more interactive, and the text is 





more often than not supplied externally 
from a word-processed document. With 
desktop publishers you point to and 
move the elements of a page until you are 
satisfied with the page layout. Unlike 
these page-oriented programs, Manu- 
script is document oriented. Its page-pre- 
view facility lets you peck at the page pri- 
or to printing to spot problems, but it 
does not allow you to manipulate the ele- 
ments. Like desktop publishers, Manu- 
Script can incorporate text and graphics, 
but the standards are very different. If it’s 
kerning, leading, and text wrapping you 
need, then Manuscript is not for you. 


It’s a document-revision aid. The lat- 
est user wish list includes a Compare fea- 
ture that somehow lets you track the revi- 
sions made to a document over the course 
of its lifetime. Programs such as Broder- 
bund’s ForComment and Jurisoft’s Com- 
pareWrite have made document audit 
and comparison their primary raison 
d’étre. ForComment expands on the 
theme by allowing interactive comment 
and edits. CompareWrite flags discrep- 
ancies on-screen or to a printer, with a 
variety of display and print options. Al- , 
though not as full-bodied as the standa- 
lones, Manuscript’s Compare feature 
still does the trick, making the program a | 
candidate for legal and publishing pro- 
fessions. 


It’s manuscript. The final tally? 
Manuscript is a new offshoot in software 
genealogy and packs the clout of many of 
its standalone counterparts. True to its 
mission, Manuscript offers a unique path 
to the creation of the compound and com- 
plex document. Just who's ready to toss 
in the old word processor/outliner/chart 
maker/equation writer/and so forth soft- 
ware and jump on the Manuscript band- 
wagon remains to be seen. 

—Robin Raskin 
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Equations don’ t look like much in the page preview mode unless you scale them to full-screen size. 
The attractive graphics preview facility lets you check a graphic or equation without destroying 


your eyes. 


keys and Alt-function-key combinations | 
for most basic word processing functions. 
But some of the function keys also access 
supplemental pop-up menu panels. (While 
the commands on each panel are crystal 
clear, it is often difficult to find the correct 
panel.) And other function keys, such as 
those that control the Search and Format 
capabilities, prompt you with a combina- 
tion of fill-in-the-blank response and 
yes/no toggles. Then there’s the F10 key, 
which unlike the other function keys, uses 
a /-2-3-like menu that uses a command 
bar and submenus to handle the on-screen 
window, file storage, and the all-important 
global document formats. 

Another confusing bugaboo is the in- 
clusion of both Cut (F4) and Delete (Alt- 
F4). You use Cut if you’re not sure you 
want to delete something, the Cut material 
is placed in a clipboard, which saves the 
data and from which you can Paste it 
somewhere else. Delete is forever. Unfor- 
tunately, because the commands are so 
similar, it’s easy to get confused and de- 
stroy your data. 

The single most bizarre feature in the | 





user interface is the use of the Ins key, rath- 
er than Enter, to execute a command. 
Worse still, the program uses the Return 
key to display help screens. To further 
complicate matters, typing the first letter 
of a command works on certain menus but 
not on others. We never adjusted to the in- 
consistencies of the user interface and still 
have an aversion to the Ins key. 

The package also falls short when it 
comes to providing capabilities for word 
processing. Unfortunately, you can’t drop 
to DOS without quitting the program, and 
Manuscript does not make provisions for 
handling frequently used DOS functions 
such as RENAME or COPY from within 
the program. Manuscript also lacks com- 
mands that would let you delete the word 
to the right or left of the cursor, delete sen- 
tences, or delete lines, and so your ability 
to edit documents quickly is hampered. 
Nor does Manuscript include an Undo 
command. The complexity of this package 
and of structuring a document and making 
corrections would make such a command a 
real timesaver. 

While sibling /-2-3 took off because of 


its programmability, Manuscript contains 
no macro facility. Although it includes a 
few shortcuts for some menu operations, 
you can’t change the key assignments or 
program shortcuts for the menu operations 
you use most. 


ROBUSTNESS AND TUTORIALS 
Manuscript is robust, providing all the 
Necessary error messages, prompts, and 
wamings. But while on-screen help is ex- 
cellent in certain areas, it falls short when 
the going gets tough. For example, if you 
go to the help screen for assistance with 
some of the structured editing commands, 
the help screen will tell you that these com- | 
mands exist but not what they mean or how 
to use them. 

The documentation is substantial. The 
manual also includes a tutorial on struc- 
tured and unstructured editing. However, | 
we found that the tutorial was a low-level, 
step-by-step guide that left us wondering 
about the concepts of Manuscript. With 
use, several guiding principles became 
clear, but they never emerged from the tu- 
torial or the reference manual. 

Manuscript supports about 34 printers. 
Supported lasers are all models of the HP 
Laserjet and the Apple LaserWriter. In ad- 
dition, Manuscript supports most Epson, 
IBM, Citizen, Okidata, and Toshiba print- 
ers. Still, Manuscript’s list of supported 
printers isn’t nearly as long as some of the 
more-established programs. 


CONCLUSIONS Manuscript is des- 
tined to rule the tables and equations roost. 
Its handling of large documents is impres- 
sive, and its facilities for structured docu- 
ments are powerful but rigid. However, 
we'd approach Manuscript with caution. 
We consider ourselves quick learners 
when it comes to the building blocks of 
word processing programs, but unless ta- 
bles, equations, /-2-3 import, or manag- 
ing huge documents were an absolute re- 
quirement, we'd be reluctant to adopt 
Manuscript as our word processor of 
choice. Manuscript has several unique, 
outstanding strengths, but it also has some 
weaknesses that would handicap an ordi- 
nary program from an ordinary vendor. [Zé 


Robin Raskin and Kaare Christian are fre- 
quent contributors to PC Magazine. 
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If the features are the same, 
which word processor 


This is the good news you’ve been 
waiting for. Cclebriry™ has all the 
features of high priced word processors 
for less than one fourth the cost. 

Excellent Word Processing 

Celebrity gives full word processing 
capabilities plus the ability to create 
your own commands and to perform 
functions with keystroke, command 
name or menu options. Work in up 
to 4 windows simultancously. Move, 
transpose, copy and delete by word, 
line, sentence or paragraph. 

What You See Is What You Get 

There’s no second guessing with 
Celebrity. You get the same text and 
format on the printed page that you 
see on the screen. 


Easy To Learn and Easy To Use 

For the infrequent user there is no 
need to remember special keystrokes. 
Celebrity can operate in plain English. 
With Celebrity’s turorial and help 
screens, you can save hours of training 
time. For the power user we've built 
in keystroke short cuts, macro and 


command file capabilities. Celebrity. You 
won’t outgrow it 
Extra Bonus 

Celebrity includes a speller and 
thesaurus by Merriam-Webster and 
a full function calculator for business, 
science and programming. Plus an 
appointments and reminder calendar, 
a file cabinet capability, and a forms 
and reports system that includes mail 
merge functions. 

You Can’t Lose 

With its low price, full features and a 
30-day moncy back guarantee, Celebrity 
is too good to pass up. At only $89.95, 
you can buy enough copies of Celebrity 
to cover all your home and office word 
processing needs. Available for IBM® 
PC, XT, AT and compatibles. 256K. 


For immediate response call toll free 
to order 

1-800-272-GOOD 
In ‘Texas or for information call 


214-239-6085 


10M oa reqentered Ramer of internsrend Busnes Machines Corperaten 
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would you buy? 


[ na ae ee eee ee 
Please send me Celebrity! 1 


* Copies Pnee Total 
MESES OS) we 
Add Shipping + § 7.50 
Texas residents add $5 5) sales tax per copy 
TOTAL 
Check O Moncy Order 
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ADAISYWHEEL PRINTER THAT'S 
RIGHT ON THE MONEY 


The Citizen” Premiere™ 35 gives you all the features of a 
high-end daisywheel printer, without the high-end price. For . 4. 
hundreds of Fella less, you get all the speed and features you'd 
expect from other quality 35 cps daisywheel printers, plus some- 
thing no one else can give you. The same precision and engineer- 
ing that go into our timepieces. . 

If your software is compatible with a Diablo” 630, the 
NEC 3850, orthe Qume* Sprint” 11+, it’s already set up to drive 

a Premiere 35 without a bit of problem. 

The Premiere 35’s LCD display spells out operations and 
errors in plain English. Its unique paper loading system makes } ’ 
work easy.-And its built-in, variable-width tractor is a feature 
you'd normally have to pay extra for. More than enough reasons 
to make your buying decision split-second. * & 

For more precise information, call 1-800-556-1234 Ext. 34. \ 
Or, in California; 1-800-441-2345 Ext. 34. v 

Se ere 35. A value'that will lead you to only one 
conclusion. It’s about time. =) v= 
groceoecescn SSCITIZEN 

/ Coponuontatedeyatte ow — Printersthat run like clockwork. j 
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SOLVING 


tis a rare scientist indeed who doesn’t use computers in his or her work. 
[e= recently, however, most scientists have either had to write their 

own programs for their PCs in general-purpose programming languages 
such as APL, BASIC, FORTRAN, or Pascal, or adapt general-purpose soft- 
ware to their own specialized applications. 

Although writing your own program gives you a great deal of flexibility, 
anyone who has spent wecks writing and debugging large programs in these 
languages knows that this flexibility comes at a price. Scientists also com- 
monly use one of the many spreadsheet programs, such as /-2-3 or Frame- 
work, to examine, graph, and manipulate data. These packages are ideal for 


Until recently scientists were left to their own devices when it 
came to PC software. But now a growing number of packages are 
becoming available for them. The seven reviewed here help 
Scientists crunch numbers and study mathematical models. 
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simple tasks, but writing even moderately 
complex analysis programs (using macros) 
is extremely cumbersome and time-con- 
suming. 

But a growing number of packages are 
becoming available that are targeted spe- 
cifically at the scientific user. At their best, 
they combine the most useful features of 
the first two choices plus a good deal more. 

The products in this article were select- 
ed for review because they all allow scien- 
tists to solve mathematical problems or an- 
alyze data. Some of these programs allow 
you to examine mathematical relations or 
models too complex for pencil and paper; 
others are more suitable for number 
crunching. However, you'll find a great 
deal of overlap, since the number-crunch- 
ing programs can also help you examine 
models and relationships. 

Macmillan Software’s Asyst, Math- 
works’ Matlab, and Aptech Systems’ 
Gauss are all geared toward the mathemat- 
ically oriented scientist interested in nu- 
merical analysis applications. All provide 
sophisticated analytical tools—such as 
predefined mathematical functions and 
graphics capabilities for graphing those 
functions—as simple commands, making 
‘“programming’’ unnecessary for many 
jobs. 

But while these predefined tools are 
powerful, all three packages also allow 
you to write programs for almost any cal- 
culation. The languages they include give 
you a new and powerful alternative to rela- 
tively cumbersome conventional computer 
languages such as FORTRAN, Pascal, 
and even APL. Programs are shorter and 
easier to write (although the complicated 
syntax of Asyst’s reverse Polish notation is 
cumbersome at first), but there is no sacri- 
fice in speed or flexibility. These programs 
aren’t for everybody: if your calculations 
aren’t very large or complex, use a spread- 
sheet, or, if you need to perform huge 
numbers of calculations, use a supercom- 
puter. But for most scientific applications, 
these languages can’t be recommended too 
highly. 

While all of these packages offer many 
sophisticated features, Asyst is the richest 
and most feature-filled. If you require 
large-scale mathematical applications, are 
able and willing to spend the time learning 
the rich capabilities of the program, and 





Algorithm A step-by-step procedure 
for solving a problem. 


Array A collection of elements orga- 
nized in tabular form in which you use in- 
dexes to access each element. A single- 
dimensional array has a single row of ele- 
ments and is indexed using a single 
integer. A two-dimensional array can be 
viewed as a rectangular table, while a 
three-dimensional array can be thought 
of as acube. An array can have any num- 
ber of dimensions. 


Complex number A number that is 
the sum of a real number and an imagi- 
nary number. It is often written as 1 + 2i 
where 1 is the real number and 2i is the 
imaginary number. See Imaginary num- 
ber for more details. 


Curve fitting The process of comput- 
ing an equation and graphing it so that the 
graph passes through a given set of 
points. 


Derivative The converse of integra- 
tion. You compute the derivative of an 
equation based upon some variable with- 
in the equation. The derivative is the 
change of the function with respect to a 
change in the variable. For instance, the 
derivative of distance with respect to 
time is velocity. The derivative of veloci- 
ty with respect to time is acceleration. 


can fit it into your budget, Asyst wiil not 
disappoint you. (A less expensive, menu- 
driven but more limited version, Asystant, 
is available for those who don’t need the 
full power of Asyst.) Of all the packages, it 
is the most flexible and has the most fea- 
tures, and the graphics are nothing short of 
superb. In addition, it includes an optional 
package that allows Asyst to interface with 
laboratory equipment, giving you a uni- 
fied, powerful data collection and analysis 
system. 

Although there are significant differ- 


GLOSSARY OF EQUATION 
PROCESSING TERMS 


Differential equations Equations that 
include derivatives. 


Expression An equation. 


Fast Fourier Transform (FFT) A 
fast numerical method of transforming 
numerical signal data into data that is eas- 
ier to manipulate when performing signal 
processing algorithms. 


Functions Procedures used to find a 
result. Some examples of trigonometric 
functions are sine x and cosine x, where x 
is the parameter. 


Global variables Variables that are ac- 
cessible from within any function or the 
main part of a program. 


Imaginary number A number that is 
implicitly multiplied by the square root 
of -1, also written as i. Multiplication of 
two imaginary numbers results in a real 
number times -1. Multiplication of a real 
and an imaginary number gives you an 
imaginary number. Addition of a real 
and imaginary number results in a com- 
plex number. Examples: 


4i+«2i=-8 (real number) 
4«2i=81 (imaginary 
number ) 


4+2i1=4+2i (complex number) 
Indexes Integer references to elements 


ences between them, Asyst, Matlab, and 
Gauss are powerful tools and, as such, 
can’t be used casually. They are designed 
primarily for those who are already reason- 
ably comfortable with mathematics and 
computers. Those with fewer computa- 
tional needs who don’t want to spend 
weeks learning a new language can use 
Point Five for number crunching. Al- 
though Point Five has fewer features and 
no language of its own, it is easier to start 
using immediately. 

The other class of products reviewed 
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within an array. Access to a specific ele- 
ment in an array requires one index value 
per array dimension. 


Infix notation Conventional notation 
for writing equations in which binary op- 
erators have their operands on either 
side. See Notation for examples. 


Integer A positive or negative whole 
number. The range of integers on a par- 
ticular computer is normally limited to 
some fixed size, such as 16 bits. 


Integrals The function of applying the 
integration process to an equation. 


Integration The process of finding the 
area under a curve. This can be done us- 
ing numerical or symbolic methods. The 
latter results in a new equation that com- 
putes the area. Integration of a curve is 
with respect to one of the variables de- 
scribing the curve. For example: the inte- 
gration of velocity with respect to time is 
distance. See also Derivatives. 


Local variables Variables that are ac- 
cessible from within a particular function 
definition but not from other functions or 
the main part of a program. 


Loop A programming procedure that 
repeatedly executes a portion of a pro- 
gram until some termination condition is 
met. The part of the program following 
the loop section is then executed. 


here helps you solve problems and build 
models (rather than efficiently solving al- 
ready well-defined problems). For in- 
stance, TK! Solver allows you to solve 
models directly, without having to write 
programs to create problem-solving algo- 
rithms. Instead, TK! Solver lets you con- 
centrate not on programming but on the 
problem at hand. 

Unfortunately, TK! Solver is difficult to 
use. Eureka, anew program from Borland 
International that was still in beta testing at 
the time we assembled these reviews, 








Multidimensional array An array us- 
ing more than one dimension (see Ar- 
rays). A single-dimensional array is of- 
ten called a vector. A two-dimensional 
array is often called a matrix. 


Notation The following examples 
show the various notations for presenting 
equations. 


Simple Example: 


Notation Equation 
Infix At+2 
Polish +A2 
Reverse Polish A2+ 
Complex Example: 
Notation Equation 
Infix (A*SQR(X))+(B#X)+C 


Polish +++#ASQRX*BXC 
Reverse 
Polish CXB*«XSQRA*#++ 


Polish notation A method of writing 
an equation as a string of elements with 
the operation listed first followed by the 
variables on which it is to be performed. 
See Notation for examples. 


Precision A method of describing the 
accuracy of a number. It is normally giv- 
en in terms of digits or bits. Single preci- 
sion and double precision describe the 
way a particular application stores data. 
Double-precision numbers normally oc- 
cupy twice the amount of space as single- 
precision numbers; they do not necessar- 


promises to perform all the functions of 
TK! Solver. Our preliminary tests of the 
product revealed it to be much easier to 
handle, with pull-down menus that let you 
use the program without even reading the 
manual. It also supports EGA graphics. 
MathCAD and muMATH Program fit 
into yet another slightly different category 
of product. They are best suited to be 
mathematical tools. For quickly examin- 
ing mathematical relationships much as 
you would at a blackboard (which the pro- 
gram was designed to resemble), Math- 





ily have twice the range and accuracy of a 
single-precision number, but rather a 
greater range and/or accuracy. 


Reverse Polish notation Polish nota- 
tion in which the parse string is reversed. 
See Notation for examples. 


Scalar A single element. The element 
is normally a number when used in the 
context of numerical calculations. 


Simultaneous equations A set of 
equations that use the same set of vari- 
ables. A solution for the equations can be 
found—if it exists—if the number of 
variables matches the number of unique 
equations. An example of a set of simul- 
taneous linear equations is 

2X + (5*Y) + (2eZ) =12 

(3aX) + (7#Y) + Z=12 

(S#X) + Y¥+ (3"Z) =12 


Systems See Systems of equations. 


Systems of equations A set of simulta- 
neous equations. 


Vector A single-dimensional array of 
elements. 


Word A unit that describes the width 
of the primary data item within a comput- 
er. A word is normally defined in bits. 
An 8-bit computer has an 8-bit word 
length, while a 16-bit computer has a 16- 
bit word length. —William G. Wong 


CAD is unexcelled. Using MathCAD is, as 
its advertisements proclaim, more like us- 
ing a blackboard than like using a comput- 
er language. It lets you write out equa- 
tions, including mathematical symbols 
such as integral signs and fractions, per- 
forms calculations with those equations, 
and lets you graph your results. 

muMATH Program is at the opposite 
extreme of mathematical programs. Its 
front end looks exactly like a computer 
language, it is quite sparse and unforgiv- 
ing, and rather than being a fancy calcula- 
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tor, it doesn’t even do floating-point arith- 
metic. (The only numbers it deals with are 
integers and fractions of integers, so if you 
want to know the square root of 2, forget 
it.) Instead, muMATH is a symbolic ma- 
nipulator, using artificial intelligence tech- 
niques to solve problems in algebra, calcu- 
lus, and even differential equations. It is an 
impressive program and should be judged 
on its own merits. Nevertheless, since 
most problems cannot be solved analyti- 
cally (and even if they can, muMATH can- 
not always solve them), it is not useful for 
most scientific applications. 

In the reviews and features table that 
follow, we examine these seven packages 
in much greater detail. For anyone inter- 
ested in scientific or mathematical pro- 
gramming on the PC, they definitely merit 
a closer look.—Clay Reid 


Asyst 

Asyst, from Macmillan Software Co., is at 
the top of the heap when it comes to PC 
software for scientific data collection and 
analysis. A programming language that is 
a dialect of FORTH, it provides a great 
deal of power and flexibility. 

Asyst comes in four modules that can be 
purchased separately. The base system 
provides graphics capabilities, statistics, 
and a system for programming. The analy- 
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Asyst, Version 1.53 
Macmillan Software Co. 
g 630 Third Ave. 
New York,NY 10017 | 
(800) 348-0033 (outside { 
N.Y.) | 
(212) 702-3241 
List Prices; With mod- 
ules | and 2, $1,695. With modules 1, 2, and | 
3, $1,995. With modules 1, 2, and 4. | 
$1,995. With modules 1, 2, 3, and 4, $2,195. | 
Requires: 512K RAM, two disk drives or 
hard disk, DOS 2.0 or later. 
Supports; IBM CGA or EGA; or Hercules 
monochrome/graphics card or color/graphics 
card. 8087 or 80287 math coprocessor. 
In Short: Asyst is powerful and flexible. Its 
programming language is a dialect of 
FORTH. Copy protected. 
CIRCLE 652 ON READER SERVICE CARD. 
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Asyst’s graphics are very flexible. For instance, the program lets you plot any function it 
understands, even those you have defined yourself, as well as three-dimensional plots. 


sis module includes regression, curve-fit- 
ting, Fast Fourier Transforms, and much 
more. The data acquisition module has fa- 
cilities for analog-to-digital sampling, dig- 
ital-to-analog output, digital /O, and sim- 
ple timing of external events. And an IEEE 
488 interface module allows you to inter- 
face instruments that use this particular 
protocol. For the sake of comparison with 
the other packages reviewed, PC Maga- 
zine looked only at the analytical modules 
of the package. 

You can either use the analytical mod- 
ules as a powerful, programmable calcula- 
tor (that uses reverse Polish notation, or 
RPN), or use the high-level language for 
programming and analysis. You use 
Asyst’s programming language to strip to- 
gether predefined ‘‘words,’’ which are 
functions, or procedures, that range from 
primitive mathematical operations such as 
addition to complex operations on arrays | 
such as smoothing or plotting. Using these 
“‘words"’ saves you an enormous amount | 
of programming time. 

Asyst also provides a simple text editor 
that lets you create and edit your own short 
word definitions. One advantage of using | 
Asyst’s editor for this purpose is that once 





you compile a program written with the 
editor, the program will bring you back to 
the position where an error occurred. The 
disadvantage is that you have to leam a 
new text editor. ] would rather import my 
programs into my favorite word processor 
for editing. 

Asyst’s language is good for mathemat- 
ical operations because you can specify an 
equation in an algebraic format, which 
makes it clear and easy to use. But for oth- 
er programming commands, Asyst has 
some of the deficiencies of FORTH. It 
uses the RPN syntax, which is more diffi- 
cult to read than conventional infix nota- 
tion. For instance, in a language like Pas- 
cal, you would write the following: 


IF A > B THEN Print "A > Bu 
InAsyst’s RPN you would write: 
AB = IF "A > Be Print THEN 


In addition, the language uses only global 
variables that affect the entire program; it 
has no local variables that affect only a 
small portion of a program. While the lack 
of local variables would be more of a prob- 
lem in less compact languages than 
FORTH, if more than one person works on 
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the same program, each will have to take } 


care to clearly document the variables 
used. 


| GRAPHICS = Asyst’s graphics capabili- 
| ties are so good that I would recommend 
the package on their merits alone. Math- 
| ematicians and scientists constantly use 
| charts to test their theories. They normally 
| collect data and plot it, then compare the 
actual data to plots of a mathematical mod- 
el. The goal is to find the formula whose 
plot most closely matches the plot of the 
| actual data. Asyst is a wonderful tool for 
this type of analysis because it lets you plot 
| any function that the program can under- 
stand, even functions that you define your- 
self (including three-dimensional plots), 
all by typing Y AUTO PLOT or AXON 
.PLOT. 


In addition, the package allows you to 
place graphs of any size anywhere you like 
on the screen, in any colors. You can add 
grids, tick marks, and more. Not only that, 
but Asyst distinguishes the hidden lines in 
three-dimensional plots by showing them 
in a different color. 

Asyst supports the IBM Enhanced 
Graphics Adapter as well as Epson printers 
and HP plotters. However, it would be 
nice if the package supported more output 
devices. 

Asyst can exchange data with other pro- 
grams such as /-2-3, by using ASCII files. 
(.DIF and Lotus file importing capabilities 
are planned for the future.) To do so you 
use the package’s file system. A file for 
import or export can contain anything from 
integers to strings to floating-point arrays. 

The package does have a number of an- 
noying limitations. Arrays are limited to 
slightly less than 65,000 elements, and, 
because the package generates scratch 
variables, if you try to compute the FFT of 
a large array, for instance, you'll soon run 
out of memory. In addition, while the pro- 
gram emulates some DOS commands, the 
emulation is not exact. For example, in 
DOS you would type COPY A:*.* B: 
while in ASYST you must say copy A:*.* 
to B:*.*, In addition, support for extended 
memory would be most desirable. 

The technical support from the compa- 
ny is very good and friendly. Each module 
is accompanied by a large manual, which 
consists of a tutorial and a reference 











(‘‘glossary’’). The manuals are clearly 
written, although some of their examples 
do not work exactly as the manual claims 
they should. The package includes an ex- 
tensive help facility that recapitulates the 
contents of the reference portions of the 
manuals. Unfortunately, invoking the help 
facility destroys the data on your screen. 

For those who are not programmers, 
Macmillan Software also offers a menu- 
driven package called Asystant, which in- 
cludes many of the functions of Asyst but 
does not have a programming language. 

Although Asyst is not yet a perfect sys- 
tem, its flexible graphics and program- 
ming language make it a tremendously 
useful tool for the scientist and engineer. 
-—Ehud Kaplan 


Gauss 

Aptech Systems’ Gauss is an array-based 
analysis package. It comes in 11 modules 
that allow you to perform statistical ana- 
lyses such as nonparametric statistics and 
nonlinear estimation, as well as generate 
pseudorandom numbers, solve systems of 
nonlinear equations, and compute Fast 
Fourier Transforms. 

Gauss provides an interactive mode 
with resident commands, functions, and 
operators that allow you to carry out fairly 
extensive computations with relatively 
few keystrokes. Plus, it uses algebraic no- 
tation. 

Although you can do quite a lot of com- 
puting in Gauss without writing a single 
program, the package also provides an 
easy-to-use full-screen editor for writing 


grams. 

Gauss will be most useful to those who 
are comfortable with the C programming 
language. In fact, one might describe 
Gauss as an efficient C compiler and pro- 
gramming environment with powerful ar- 
ray operators. Gauss’s interactive mode 
and extensive array operations are also 
reminiscent of APL, so APL fanciers who 
want a break from reading and remember- 
ing that language’s hieroglyphic-like sym- 
bols may also find satisfaction with Gauss. 
You can compile the completed programs 
relatively quickly (as compared to compil- 
ing words in Asyst) and run them from the 
editor with a single keystroke. An error- 
checking system brings you back to any 
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Gauss , Version 1.49B 

Aptech Systems Inc. 

P.O Box 6487 

Kent, WA 98064 

(206) 631-6679 

List Price: Language 

only, $200; tanguage 

with mathematics and 
statistical systems, $300. 

Requires: 320K RAM, two disk drives or 

hard disk, DOS 2.1! or later. 

Supports: IBM CGA or compatible. (Next 

update will work with IBM CGA, EGA, or 

compatible and Hercules mono- 
chrome/graphics card or compatible.) 

in Short: Gauss is an array-based analysis 

package. The program includes an interactive 

mode for performing computations as well as 

a ing environment, but needs work 

On its user interface. Not copy protected. ; 

| CIRCLE GSTONREADERSERVICECARD 
lines in the editor that generate errors. 

Another nice feature is the program’s 
foreign-language interface for systems us- 
ing DOS 2.1 or later. This interface allows 
compiled FORTRAN, assembly lan- 
guage, and compiled C programs to be 
called as functions by programs written in 
the Gauss language. 

Although Gauss is comprehensive, it is 
difficult to use, requiring you to learn and 
remember many command names and 
rules. While the documentation is general- 
ly well organized, well written, and use- 
ful, its lack of a context-sensitive help fa- 
cility makes the program all the more 
difficult to use. 

A good example of this is the package’s 
graphics capability, which is designed to 
allow you to plot most of the package’s 
functions. In order to produce the EGA 
high-resolution graphics in either two or 
three dimensions, you must call one of two 
procedures from disk. Both of these proce- 
dures require you to specify 28 arguments. 
For example, you must specify the posi- 
tion of the axis, the length of tick marks, 
where they are placed, where you want the 
labels to go, etc. While it is possible to 
write and runa command file to specify the 
arguments, you certainly cannot look 
quickly at some data or graph the results of 
acalculation. 
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only way to 
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ymilestones 


ahead 1s to 


leave the pack 
behind. 


nany competitive arena, the quickest way to 
[= any advantage you may have gained is to 


relax. As soonas you do, you've lost your edge. 


At Novell, we’ve worked hard to gain a real 
edge in local area networking. Today, rather than 
resting on our position as the acknowledged 
leader in LANs, we're pushing even harder. 
Extending the lead. Reaching new milestones. 

Amid all the hoopla about the need for LAN 
standards, the marketplace has chosen its own 


standard: Novell’s NetWare® LAN operating 
system software. It is a standard supported by 
nearly 500,000 NetWare users and 4,000 
NetWare-compatible multiuser applications. A 
standard that gives users hardware indepen- 
dence, fault tolerance, and the ability to intercon- 
nect scores of separate LANs. 

Now, with the announcement of the Universal 
Network Architecture (UNA) strategy, Novell 
has set forth yet another standard, another 


£1987 Novell, Inc., World Headquorters, 122 Eost 1700 South, Prova, Utah 84601 (801) 379-5900 








milestone: using LAN technology to give PC NetWare Services Division, NetWare Centers 
users total computer connectivity. UNA will International and NetWorld. And developing 
make it possible for computers of ail kinds to products that will make UNA and total connectiv- 
seamlessly communicate and share data with ity a reality. In short, we’re leaving the pack 
each other. behind. 

At Novell, we’re not content to be the LAN p 
leader. So we're pushing ahead. Establishing \\Y N O V IF L L 
NetWare LANs as a powerful, cost-effective S * 
alternative to minicomputer systems. Supporting Milestones Ahead. 
NetWare users through unique efforts like the 
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sin(sqrt(x?+¥2)) / sart(x2+y?) 





Gauss lets you plot most of the package’ s functions. But doing so is no simple task, requiring you to 
call a special procedure from disk and specify 28 separate procedures. 


Gauss’s speed in performing calcula- 
tions is roughly equivalent to the other 
products tested. On an 8-MHz AT with a 
6-MHz 80287 math coprocessor, the pack- 
age calculated a 2,048-point FFT in rough- 
ly 5 seconds. 

Ultimately, speed is not as important a 
consideration as are some of the limita- 
tions that Gauss imposes on matrix opera- 
tions and on the use of its modules. For in- 
Stance, Gauss limits matrixes to two 
dimensions, with a maximum of only 
8,192 elements. In addition, using the 
modules—which contain most of the so- 
phisticated statistical analysis, equation- 
solving, and time series analysis algo- 
rithms—trequires a good deal of effort. For 
instance, you cannot just type ‘FFT’? in 
the interactive mode and expect to get an 
answer. Instead, you must first load a ma- 
chine language routine to locate and call up 
the function from memory, or write a 
batch file to automatically load the routine. 

Gauss combines the features of a high- 
level compiled language like C with the in- 
teractive mode and the versatile matrix op- 
erations of a language like APL. Those 
who like working with C or APL will like 
working with the Gauss language. As a 
software package, Gauss could use work 
on its user interface and graphics output. 

| Gauss also. seems not to take full adven- 
| tage of its computational efficiency by lim- 


iting its matrix operations and the imple- 
mentation of its application modules. 
—Keith Purpura 


MathCAD 

MathSoft’s MathCAD is like a cross be- 
tween computer software and a math 
teacher’s chalkboard. You can use Math- 
CAD’s screen like a chalkboard on which 
to write equations, just as you would 
scratch them on paper—complete with 
Greek symbols, superscripts, subscripts 
and fractions. You can scribble notes or 
plot graphs as you see fit. But because it is 
software, this chalkboard also understands 
the mathematics written on it and calcu- 
lates values for the mathematical expres- 
sions you write. 

The software also includes some basic 
word processing functions, such as the 
ability to move equations in a snap; and it 
adds the characteristics of a programming 
language, since it can set up and perform 
iterative calculations. And to top it all off, 
it gives you the freedom to place your 
equations wherever you want on the 
screen. 

MathCAD’s user interface is one of its 
more impressive features. You can enter 
commands via command line or pull-down 
mers. While the pull-down menut will 
appeal to newcomers, MathCAD’s intu- 


itive use of function keys and English-like 
commands will attract experienced users 
more interested in speed than ease of use. 

Like word processors, MathCAD lets 
you create, edit, and print documents. 
Within each document, MathCAD stores 
each equation, section of text, or plot in a 
“region,”’ which is simply a subdivision 
of the document. MathCAD commands 
make it easy to edit, move, and delete any 
region. 

MathCAD’s display is WYSIWYG and 
has text-handling features such as auto- 
matic word-wrap, adjustable margins, and 
form feeds that you can use to ensure that 
regions won’t straddle a page break. 

To begin calculations, you assign a val- 
ue, range of values, or expression to each 
variable. Then you type in the equation 
and MathCAD computes the results. When 
you assign a range of values to a variable, 
MathCAD computes a result for each value 
within the range. You may then carry out 
further calculations with additional equa- 
tions using the same and any additional 
variables. 

When you change a variable’s value, 
MathCAD automatically recalculates any 
equations that lie below the change in the 
document and are affected by that vari- 
able. You can also specify a variable to be 
global, causing MathCAD to recalculate 
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MathCAD, Version 1.1 
MathSoft Inc. 
One Kendall Sq. 
7 Cambridge. MA 02139 

*) (800) MathCAD (outside 
Mass.) 
S| (617) 577-1017 
List Price: $249 
Requires: 51 2K RAM, one disk drive, DOS 
2.0 or later. 
Supports: IBM CGA, EGA, or compatible; 
Hercules monochrome/eraphics or col- 
of/graphics card or compatible. 
tn Short: MathCAD allows you to write 
equations on your screen just as on a chalk- 
board, calculate them, and graph them with 
awe Sisotihe progracorsmantly cibouleues 
and recalculates equations, it can be slow, so | 














| the use of a math coprocessor is recommend- 
ed. Not copy protected. 
CIRCLE 650 ON READER SERVICE CARD. = | 
= | 
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NewViews Accounting! 





Know Now! 


Know Why! 

NewViews manages your accounting with a single consistent 
approach, One program, one manual, one price. No separate 
modules! 


Know How! 

New Views is accounting you can understand. You can see what 
you're doing, in real time. You no longer need modules, batches, 
journals, trial balances, charts of accounts, or systems flow 
diagrams, and you never have to close the books. 


Know Now! 

To understand New Views, reach for the phone. The illustration 
above is all you need to see how NewViews works and why it is 
completely different from all other accounting systems. When 
you understand, your search will be over. 


See NewViews in Action! 
Call (416) 923-4567 to reserve seats for a free seminar. They are 
ideal for evaluation, orientation and training. 


System Requirements 

NewViews runs on IBM and compatible personal computers, It 
requires a hard disk, 256K RAM, any monitor, and DOS 2.0 or 
later, Information can be imported and exported to other popular 
software packages. Companies, reports, accounts, transactions, 
branches, departments. etc., are limited only by your disk. 


New Views is not copy-protected, ete | 


NewViews! 
Complete Financial Accounting for $695.00 
Q.W.Page Associates Inc. (416) 923-4567 


SCHEDULE OF FREE SEMINARS -— MARCH 23 THROUGH MAY 29, 1987 

ATLANTA Apr.8, May 6, May 20; BALTIMORE Apr. 3; BOSTON Mar. 23, Apr. 10, Apr. 21, May 11; BUFFALO Apr. 9; CHICAGO Mar. 30, Apr 22, May 4; 
CINCINNATI Apr. 2, May 8; CLEVELAND Apr. 7, May 12; COLUMBUS Apr. 3; DALLAS Apr. 3, Apr. 23, May 11; DENVER Mar. 24, Apr. 29, May 20; 
DETROIT Apr. 8, Apr. 21, May 13; FRESNO Apr. 7, May 12; GREENSBORO Apr, 1, Apr. 30, May 28; HARTFORD Apr. 23, May 13; HOUSTON 

Mar 30, Apr. 21, May 15; INDIANAPOLIS Apr. 1, May 7; JACKSONVILLE May 4; KANSAS CITY Mar. 23, Apr. 27; LONG ISLAND Apr. 6, May 22; 

LOS ANGELES Apr. 8, Apr. 22, May 14, MEMPHIS Apr. 6, May $, MIAMI Mar. 23, May 1; MILWAUKEE May 5; MINNEAPOLIS Mar. 20, Apr. 24; 
MONTREAL Mar. 24, May 12; NEW ORLEANS Mar. 27, Apr. 27, May 18: NEW YORK Mar. 25, Apr. 7, Apr. 24, May 14, ORLANDO Mar. 20; 

OTTAWA Mar. 23, May 11; PHILADELPHIA Mar. 27, Apr. 27, May 25; PHOENIX Mar. 23, Apr. 20; PITTSBURG Apr. 6, May 11; PORTLAND Mar. 31, May 4, 
PROVIDENCE Apr. 9, SACRAMENTO Apr. 24. SALT LAKE CITY Mar. 25, Apr 27, May 22; SAN ANTONIO Apr. 1, May 13; SAN DIEGO Apr. 10, May 15; 
SAN FRANCISCO Apr. 6, Apr. 30, May 11, May 29; SAN JOSE May 26; SEATTLE Apr. 1, May 5; ST, LOUIS Mar. 27, May 1; TAMPA Mar. 25, Apr. 29; 
TORONTO Mar. 26, Apr. 16, May 7, May 21; VANCOUVER Apr. 2, May 7; WASHINGTON Mar. 30, Apr. 28, May 26. 
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all equations that contain the variable, re- 
gardless of where the equations are locat- 
ed. 

Inserting traditional mathematical oper- 
ators, such as square root and summation 
symbols, into the display is easy with 
MathCAD’s quick reference card. For ex~ 
ample, ‘‘\x’’ will be displayed as the 
square root of x and ‘‘x$y’’ as the summa- 
tion of y over values of x. 


MathCAD allows you to append one. 


document to another, and READ and 
WRITE statements that you include in the 
body of your document let you read data 
from, or write data to, external files. 


POWER FEATURES Were it not for a 
small handful of limitations—such as the 
lack of built-in conditional branching ca- 
pability and the ability to handle only one- 
dimensional arrays—MathCAD would be 
an excellent alternative to programming 
languages for those whose needs are pri- 
marily mathematical. As it stands, the pro- 
gram will make you wonder what you ever 
saw in your pocket calculator. 

Like programming languages, Math- 
CAD cannot solve an equation for you: it 
simply calculates the result once you have 
solved the equation for one variable. And 
MathCAD boasts a nice assortment of 
built-in functions—including Bessel, Fou- 
rier Transform, statistical, and trigonomet- 
ric functions—and also allows user-de- 
fined functions. 

But MathCAD tops most languages by 
going one step further. For calculus fans, 
Version 1.1 includes integral and deriva- 
tive calculation, as well as a function that 
uses an iterative technique to find the roots 
of simple polynomial expressions (values 
of the variable that force the polynomial to 
a value of zero). You must supply an initial 
guess, however, and the quality of the so- 
lution depends on the quality of your 
guess. 

MathCAD can also easily generate plots 
that would keep a FORTRAN program- 
mer busy for weeks. To generate a plot you 
type the @ symbol. A blank plot appears 
on the screen, and you enter the equations 
you wish to graph and the endpoints of the 
scale. MathCAD allows you the freedom 
to select plot size, grid spacing, plot sym- 
bols, and logarithmic or linear scaling. Al- 
though you can plot multiple expressions 








TRANSMISSION FROM RETINA TO LGN vs CONTRAST, 


ASSUMING A MICHAELIS-MENTEN 


RELATIONSHIP FOR THE CONTRAST-RESPONSE FUNCTIONS. 
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MathCAD allows you to mix text, equations, and graphics together on a single screen. When you 
change a variable in an equation, the graph will automatically reflect that change. 


on a graph, the four available colors and 
six plot symbols limit the number of ex- 
pressions you can distinguish. 

Another special feature, which should 
grab the attention of those in the physical 
and applied sciences, is MathCAD’s abili- 
ty to check equations for dimensional con- 
sistency. In a slightly odd but powerful 
scheme, the program requires you to de- 
fine any units that you will be using in cal- 
culations. 

You define units in terms of four basic 
dimensions—length, time, mass, and 
charge. For example, ‘‘inch=1L”’ desig- 
nates an inch as one unit of length. Once 
you have defined units, you can mathe- 
matically combine them in any way to 
form new units (for example, ‘‘ft = 12 « 
inch”’ defines a foot equal to 12 inches). 

To keep from having to redefine units 
each time you work in MathCAD, you can 
save unit definitions and append them to 
documents when needed. You can also use 
the example files MathCAD supplies for 
the MKS, CGS, and U.S. customary sys- 
tems of measurement. 

When you use units in an equation, 
MathCAD displays the dimensions for the 
calculated result and flags an error if your 





dimensions are not consistent (if you tried 
to add feet to pounds, for example). 


SPEED Since MathCAD is constantly 
calculating and recalculating the equations 
in your document, the program can be 
slow at times, but the addition of a math 
coprocessor speeds response time consid- 
erably. After 1 added an 80287 chip, the 
time it took to load a sample document fell 
from 43 to 15 seconds. 

You can also speed operation by dis- 
abling the automatic recalculation feature: 
you can specify that some or none of the 
equations in your document are to be up- 
dated when you change variable values. 

MathCAD’s user support seems respon- 
sive, and its documentation is excellent. I 
was able to use the entire manual as a tuto- 
rial. The MathCAD disks include example 
documents for tasks ranging from calculat- 
ing friction coefficients for braking—an 
example any mechanical engineer should 
appreciate—to computing mortgage pay- 
ments. The upgrade manual for Version 
1.1 is equally well written, although a 
combined manual would make the docu- 
mentation easier to use. 

Overall, MathCAD is an excellent 





PC MAGAZINE ® APRIL1I4,1987 
164 


~~ = 


The Diconix 150. So small, its the one 
PC printer you can take lightly. Anywhere. 





A Kodak Company 

3100 Research Boulevard 

Dayton, Ohio 45420, 

For the dealer nearest you, call 

1-800-DICONIX Telex: 288-280 
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lat Equation Processors: Summary of Features 


PROGRAM FEATURES 


‘TR! Solver Point Five Asyst 
Product/ MathCAD —Universat Technical Pacitic Crest Gauss muMATH Program Mattad Macmiltan 
Manufacturer MathSoft Inc. Systems Sottware Aptech Systems inc. Microsoft Corp. The Mathworks Inc. _ Software Co. 


Prioe of package tested $249 $250 $295 $300 $300 $695 $1,695 
NUMERIC SUPPORT 
Infinity 


Integers 
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User-definable units of measurement 
FLOATING POINT 
8087/80287 support 

Precision 

Format 

STRUCTURE SUPPORT 
Array demensions 
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FUNCTIONS 
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DOS acceas 

File access 

ARRAY FUNCTIONS 
Anthmetic 

Reduction 

tnner product 

inversion 

Expansion 

Quter product 

COMPUTATION CONTROL 
Automatic 

Manual 

SOLVES 

Equations 
‘Simultaneous linear equations 
‘Simultaneous nonlinear equations 
Symbolic equations {o) 

@—Yes O—No N/A—Not applicable: uses only rational arithmetic. 
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USER INTERFACES 


Product 


PROGRAM INTERFACE 
Commands 

Menus 

Program creates batch files 

Program creates keyboard macros 
ON-SCREEN DATA FORMATS 


DATA INPUT/OUTPUT 


Product 
INPUT OR IMPORT EQUATIONS 


Manually 
From a text file 


From a spreadsheet fie 


INPUT OR IMPORT DATA 


Manually 
From a text fle 


From a spreadshest filo 
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product. It is already packed with features, 
and the release of Version 1.1, with wel- 
come enhancements so soon after release 
of the original product, would seem to in- 
dicate that it will keep getting better. 

Whether you begin using it for its abili- 
ty to generate quality printed documents or 
for its exceptional number-crunching ca- 
pabilities, MathCAD will likely become 
your tool of choice for most of your mathe- 
matics needs.—Ellen Bush 


Matlab 

Mathworks’ Matlab is a high-level pro- 
gramming language designed especially 
for performing calculations on arrays. It 
implements a very extensive set of power- 
ful array-handling algorithms (which 
come from the LINPACK and EISPACK 
libraries of matrix procedures) as primi- 
tives into an interpreter. In this way, Mat- 
lab combines the convenience of interac- 
tive use with the efficiency of highly 
optimized code. 

Matlab programs tend to be short, read- 
able, and very fast. The syntax closely re- 
sembles common algebraic notation, 
which means that there are no special char- 
acters to memorize (as in APL) or any re- 
verse Polish notation (as in Asyst). The 
program is fast because the code uses a 
concise in-line syntax for the inner loops 
typically found in array-handling pro- 
grams that cycle through indexes of arrays. 
This inner looping process consumes the 
most time in array computations. The fol- 
lowing is an example of the syntax: 





List Price: $395 (foruni- | 


aa A Cc T FF Ick _E 
versities); $695 (for com- | 


Matiab, Version 2.0 

Mathworks Inc. 

20.N. Main St., #250 
| mercial users). 
Requires: 320K RAM, two disk drives, 
8087 or 80287 math coprocessor. 


Sherbom, MA 01770 | 
(617) 653-1415 

In Short: A fast, readable high-level pro- 

gramming mi jage for array calculations. 














X=(9.:.1:.5) 


assigns a | - by 6-row matrix to the variable 
x, containing the elements 0, .1, .2, .3, .4, 


Y=sin(X).#cos(X) 
works element by element, and 
Y=Y'sY or Y=Y«#Y' 


replaces y with its dyadic or scalar product 
of y with itself. 

With its implicit dimensioning, Matlab 
is much easier to use than the strongly 
typed languages, such as Pascal or Mo- 
dula, in which you have to write detailed 
Specifications. And even though program- 
ming theorists argue that those strongly 
typed languages should help you trace er- 
rors better, 1 found that I had no undue 
trouble tracing errors because the pro- 
grams were so short. 

Matlab requires large contiguous 
blocks of memory to hold array data. 
However, because the language doesn’t 
require fixed variable definitions, the pro- 
gram scatters the data around in memory. 
As a result, you stand a good chance of 
running out of memory in a long session or 
if you deal with long arrays. You'll there- 





fore need to perform a ‘‘pack’’ procedure 
every now and then to compress the vari- 
ables in the work space. This procedure 
writes all of the data to the disk and reads it 
back into memory. Although this is a rath- 
ef primitive method of packing, it is ade- 
quate for the amount of memory that is 
available for data storage under DOS 3.2. 

On a 640K-byte PC, about 320K bytes 
are available for data storage. Real-valued 
variables are stored in 8 bytes, and com- 
plex valued in 16. Arrays may have one or 
two dimensions with a maximum of 8,188 
elements. 

A convenient feature of the program is 
that you can execute DOS commands from 
within Matlab, as well as execute other 
programs, then jump back to Matlab at the 
point where you left off without losing any 
data. You can also build Matlab com- 
mands that execute compiled programs 
written in another language. 

Matlab’s on-screen graphics are simple 
to use. Besides the usual x-y plots, Matlab 
allows you to create polar plots and per- 
spective plots of three-dimensional sur- 
faces (which look like a flying carpet) with 
the hidden lines removed. 

But while these graphics are well suited 
to data inspection, the current version of 


Matlab’s on-screen graphics are easy to use. Besides the usual x-y plots, you can plot most data 


Stored in arrays as well as polar plots. 
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NowThink Small. ~ 


Now think Toshiba T1100 PLUS. 
The IBM Ee topetile pore that puts full 
desktop PC power ina pec ge small enough 
to fitina era drawer. And light enough to 
make an office out of any place there's a seat. 

With its 80086 16-bit ErOOe Ot at a 
640KB of maximum memory aii the 
T1100 PLUS runs up to twice as fast as other 
PCs. And that means you can get through 
your work a lot faster. 

tting all this speed and power in 

a package only 12.1"W x2.6"H x P"D and 
aching under 10 pounds was no small feat. 

felted gate array technology reduces 
io number of ICs to give you exceptional 


reliability as well as incredible portability. 

d you won't have to squint or 
scrunch down to see what's going on with 
our new high-contrast supertwist LCD 
screen. It even bends one backwards to 
accommodate you ting a full 90 degrees. 

The T1100 US comes with a lo: 
list of standards including dual 720KB 3.5 
disk drives, MS-DOS; SideKick; and our 
exclusive “Exceptional Care” 

The number to find out the name of 
your nearest Toshiba computer and printer 
dealer is 1. 800-457-7777. Please call to let us 
know you're thinking of us. 


1 BMisa trademark of international Bassin Mactan: Core. 2S NS aa 
trademark of Microsoft Carp 3. SideKick ts a reyastered trademark of Borland International, 


In Touch with Tomorrow 


TOSHIBA 


Amenca, Inc., Inturmation Systents Division 
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the package does not support color or any | 
output devices, which means that the only 
way you can get a hard copy is by doing a 
screen dump. (A new version that should 
be available by the time you read this will 
support color as well as a long list of plot- 
ting devices.) In the current version, the | 
simplest way to output data is by using the | 
diary file, which collects all text output to 
the screen, including all issued com- 
mands, and saves it to a file. The package 
also includes a special ‘‘translate’’ com- 
mand that can convert data to and from 
ASCII, Matlab internal, FORTRAN un- 
formatted, binary stream, or .DIF files. 

Matlab comes with an extensive on-line 
help facility that even allows you to write 
descriptions of your own code. The docu- 
mentation is well organized and includes a 
good tutorial. But while adequate, the 
manual is not complete. It should, for in- 
stance, mention the useful fact that you 
can’t put blanks between a function name 
and the following parenthesis, or that com- 
plex and imaginary numbers require 16 
bytes while real numbers require 8 bytes. 
Nor should you have to get an error mes- 
sage to discover that an array can only have 
8,188 entries. 

Several ‘‘toolboxes”’ of extemal Mat- 
lab commands are available as optional 
add-ons. I was most impressed by the 
“System Identification’’ toolbox that 
helps you find laws that relate experimen- 
tal input to the results it produces. This 
toolbox is complemented by an extensive 
graduate-level course text, Theory for the 
User, on the same subject. The text covers 
the basic principles of system identifica- 
tion and includes many examples and 
problems. Course outlines and even a solu- 
tion manual for the problems are available 
from the publisher. In addition, there is a 
“Control System’’ toolbox that provides 
you with special control engineering func- 





tions. 

What is lacking in Matlab is the ability 
to define higher than two-dimensional ar- | 
rays. It would also be nice if increments in 
loops could include complex numbers. 


But these are minor points in comparison | 


to the strengths of the package. Even 
though I did not know Matlab two weeks 
ago, I would not want to miss it now in my 
daily work. If you run out of memory, 
there is a VMS version available to run on 


a VAX, and it does not pay to wait for the 
next version of the package, given the up- 
date policy of Mathworks. The company 
promises a free update for any registered 
legal user who reports a previously unre- 
ported bug or contributes any program file 
of sufficiently general interest to be includ- 
ed in the already extensive set of utilities 
distributed with the program. 

—Martin A. Burschka 


muMATH Program 
If you want to find the standard deviation 
of a data sample, take the Fourier Trans- 
form of an array, or calculate the interest 
due on a mortgage, Microsoft Corp.’s mu- 
MATH Program is not for you. However, 
if you have a complex problem in algebra 
or even vector calculus that you are unwill- 
ing or unable to solve by hand, muMATH 
may be the only widely available PC pro- 
gram that can come to the rescue. 

The reason is that other numeric proces- 


sors generally use the brute force of the | 


PC’s computational capabilities to per- 
form calculations. They also aim at finding 


inexact floating-point solutions to numeri- | 


cal problems. But muMATH uses artificial 
intelligence techniques that apply the rules 
of algebra and calculus to simplify equa- 
tions and to solve them exactly and sym- 
bolically. 


Vy 
ie FIVE CE 


muMATH Program, 
Version 4.t2 
Microsoft Corp 
16011 N.E 36th Way 
P.O. Box 97017 
Redmond, WA 98073 
(800) 426-9400: 
(206) 882-8089 
List Price: $300 
Requires: 128K RAM, one disk drive, DOS 
1.1 of later 
tn Short: Uniike the other packages re- 
viewed here that calculate solutions to equa- 
tions and find inexact floating-point solutions 
to numencal problems, muMATH Program 
uses artificial intelligence techniques that ap- 
ply the rules of algebra and calculus to sumphi- 
fy equations and solve them exactly and sym- 
boheally. Not copy protected. 
| CIRCLE 648 ON READER SERVICE CARD 

















muMATH's capabilities are impressive. 
Although the exact rational arithmetic it 
uses is much slower than floating-point 
arithmetic (finding the product of two 
44 x 44 matrices took muMATH over 5 
minutes, Asyst handled the same problem 
in 12 seconds), its capacity for handling an 
unlimited number of significant digits is 
remarkable for those used to rounding off 
errors in computation. The best example of 
this is the program’s ability to deal with in- 
tegers of arbitrary length. By simply typ- 
ing 5,000! (5,000 * 4,999 « 4,998 .. .), 
muMATH correctly calculates all 16,326 
digits in 7 minutes. 

Less dramatic, but more useful, is nu- 
MATH!’s ability to do nonnumeric, sym- 
bolic mathematical transformations. The 
program can do algebraic manipulations 
and solve polynomial equations up to 
fourth order exactly. It also offers a vast 
repertoire of more esoteric mathematical 
abilities, from the simplification of trigo- 
nometric expressions to the calculation of 
a Taylor series up to any order. 

A sample calculation will give you a 
better idea of muMATH'’s potential useful- 
ness. Symbolic integration is one of the 
package’s more impressive features. By 
entering the simple formula for an integral 
with respect to x—INT (X° sin X , 
X)muMATH types out the following an- 
swer in | second: 


720 X sin X-360 X* cos X-120 
sink +30X4cosx+6X sin 
X-xX® cos X +720 cos X. 


While this example shows that mu- 
MATH can solve problems that other pro- 
grams couldn’t touch, it is unclear just how 
useful the program would be in solving 
real-world problems. It can simplify ex- 
tremely complex equations and perform 
long calculations without any round-off er- 
ror. But just as you don’t always know be- 
forehand whether algebraic manipulations 
can simplify a problem, when you use mu- 
MATH to perform such manipulations, 
you run the risk that these ‘‘simplifica- 
tions” will prove to be more complicated 
than the original expressions. Further- 
more, unless the solution to a problem has 
a simple, analytic form, you really might 
be better off using one of the other prod- 
ucts to solve it quickly and to reasonable 
precision. Even if simplification is possi- 





PC MAGAZINE ® APRILI4,1987 
173 


@ THE SCIENTIFIC PC 


? SOLVE(x™4 ¢ x3 + Sx'2 + 3x + 4,x) 


A SOLVE A QUARTIC EQUATION. NOTICE HOW IRRA 


TIONAL NUMBERS ARE GIVEN AS FRACTIONAL POWERS OF | 
INTEGERS AS FLOATING-POINT CALCULATIONS ARE 
NOT SUPPORTED. : 


1/4 - S/4/( 512 git 


3°(1/2) 


#l*(- arent + 968 111° a2) #1)"( 


31168 + 968 111°(1 
1/2) #1)*(1/3) + 968 111 


$12 #173 


2) ayy 

31168 + 968 
(-37/3 + $12 8 
31168 + 968 111 
31168 + 968 111° 


(172) 11)*1/3) + (31168 + Seed iit” (1/2 


5/4/( 


168 + 968 “rnd72) ad 
(-31168 + 968 111°(1/2) 91)* 


1168 + 968 111°(1/2) BL*(1/3) + 


31168 + 968 iit 
3°(1/2/4, 


: eS) 111° (1/2) 1>* (i €) 


(1/2) 1°13) 
(-31168 + 968 111°C1 
3+ 1824//(- 


muMATH does the difficult task of finding all four roots of this quartic expression. The drawback 
is that it can’t solve square roots, leaving you to do that with a calculator. 


ble, finding the simplest form of a mathe- 
matical expression often requires a good 
deal of trial and error and intuition. With 
practice, using muMATH to perform sym- 
bolic manipulation is much faster than us- 
ing a pencil and paper, but arriving at an 
answer often requires a good deal of math- 
ematical and computer expertise. 


NOT FOR THE NOVICE = muMATH’s 
user interface is through the environment 
of the interpreted language muSIMP, 
which offers a great deal of flexibility at 
the expense of ease of use. The program 
offers no help facility, and the command- 
driven user interface is far from forgiving 
(commands, for example, are case sensi- 
tive). While entering formulas and func- 
tion definitions is relatively straightfor- 
ward, the program is not something one 
can learn instantly. The manual is ade- 
quate but terse and assumes a fair back- 
ground in computers. It is certainly not for 
anyone with little or no computer experi- 
ence. 

Particularly vexing is the progam’s lack 
of support for output devices. The only 
way to output your results is by doing a 
screen dump. The total lack of any graphic 
capabilities is also disappointing. 


muMATH fills a void in the world of 
mathematical software for the PC, but it is 
not a general-purpose numeric processor. 
For users with strong math and computer 
science backgrounds, it can be useful for 
doing complex calculations beyond the ca- 
pabilities (or patience) of mere mortals. 
For students, it could serve either as an ex- 
cellent tool for doing ‘‘experiments’’ and 
testing out examples while learning mathe- 
matics, or as an introduction to AI pro- 
gramming for the mathematically orient- 
ed. For mathematical novices hoping to 
find shortcuts to solving difficult prob- 
lems, it would be useful for those problems 
it can solve on the first run-through, but 
frustrating in the cases where such ‘‘sim- 
plifications’’ actually complicate the prob- 
lem.—Clay Reid 


Point Five 

Pacific Crest Software’s Point Five is, es- 
sentially, a powerful screen calculator with 
some limited graphics capabilities. Be- 
cause it provides a number of financial 
functions, it could be useful for business 
people. However, it allows no more than 
Tudimentary programming and cannot 
solve sophisticated systems of equations. 





a Point Five isa 
powerful screen calculator 
with limited graphics. 


As such, it will be of limited use to the 
high-level scientist, engineer, or math- 
ematician. 

Point Five divides the screen into a 
ScratchPad, which provides numbered 
lines that hold equations, definitions of 
variables (i.e., a=5, b=60, etc.) and other 
statements, and an output window that 
shows the results of calculations. Once 
you enter a mathematical expression into 
the ScratchPad, you can easily change it 
(i.e., change a=5 to a=50) by pointing 
the cursor at it and typing a carriage return. 
This method makes the ScratchPad a flexi- 
ble calculation tool, since it allows you to 
easily edit, copy, delete, or move state- 
ments to create the desired sequence of 
mathematical expressions. 

The ScratchPad also provides rudimen- 
tary programming capabilities. In it you 
can highlight a group of lines consisting of 
several equations, and the package will ex- 
ecute all of them. The package’s looping 
capability is primitive because it lets you 
step through a range of integers only in in- 
crements of one, and it does not allow you 
the freedom to specify branching condi- 
tions suchasIf...Then.... 


FACT FILE 


Point Five ] 
Pacific Crest Software j 
887 N.W. Grant Ave. 
Corvallis, OR 97330 
(503) 754-1067 
List Price: $295 

4 Requires: 256K RAM. 

: two disk dnves or hard 
disk, DOS 2.0 oF later. | 
In Short; A powerful scteen calculator with 
limited graphics capabilities. It also includes 
a number of financtal functions. Not copy 
protected. 
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LOGITECH 
C7 MOUSE 


4 $99 


To sum up my feelings about this mouse 
and menu generating system: this is the 
7 want. Phil Wiswell 

PC Magazine, Jan 27, 19 





one 


At LOGITECH we've spent years perfecting 
our high-quality mouse hardware and software. 
And every LOGITECH Mouse reflects the engi- 
neering we've devoted to it. 

MAXIMUM COMPATIBILITY 

The programmable LOGITECH Mouse 
works with virtually ALL hardware and application 
software. 

BEST MOUSE TECHNOLOGY 

The opto-mechanical LOGITECH Mouse 
Offers the best of all worlds. Mechanical tracking 
{a ball) and optical decoding (precise. reliahle 
optical encoders). Every major computer manufac- 
turer, including Apple, IBM and DEC, has chosen 
opto-mechanical mouse technology. LOGITECH 
offers the only opto-mechanical mouse on the 
retail market. 

BEST MOUSE FOR GRAPHICS & CAD 

High (200 dot per inch) resolution, precise 
tracking. and a 3-button design are essential for 
graphics and CAD. 

BEST MOUSE FOR DESKTOP 
PUBLISHING 

Ergonomic styling is a must for all mouse- 
intensive desktop publishing applications. High 
resolution is essential for high-resolution screens. 
BEST MOUSE FOR SPREADSHEETS & 
WORD PROCESSING 

‘The smooth-tracking LOGITECH mouse is a 
productivity tool for all types of data entry and 
editing. We've even created a special mouse inter- 
face for 1-2-3 which makes 1-2-3 users up to 30% 
more productive! 

BEST MOUSE SOFTWARE 


“Logitechs Plus Package adds an excellent 

menu builder (with useful examples), a fast 

windowing text editor. and an outstanding 

Lotus 1-2-3 interface.’ Ezra Shapire 
Byte 


Our Plus Software also includes our Microsoft- 
compatible drivers, and CLICK which sets the 
mouse automatically for any application. 


OPTO-MECHANICAL TECHNOLOGY 


BEST DEALS 
We offer either our C7 or Bus mouse, with Plus 

software, packaged with some of the most exciting 

applications on the market, at very exciting prices. 

LOGIPAINT Special Offer! $149 
The LOGITECH Mouse with PC Paintbrush 
is the mostadvanced paint set available for the 
PC. It offers 11 type fonts.a pallet of 16 colors, 
and the ability to import and embellish files 
from other applications. 

LOGICADD $189 
The LOGITECH Mouse packaged with 
Generic CADD and Dot Plot turns your PC 
into a complete CADD workstation. Generic 
CADD offers the features and performance 
of high priced CADD at an unbelievably low 
price. DotPlotis the add on utility that enables 
you to produce crisp, high resolution drawings 
from your dot matrix printer. 

LOGIPAINT-&-DR AW $219 
The LOGITECH Mouse packaged with 
LOGIPAINT and LOGICADD. Together they 
are the complete graphics toolkit for com- 
hining freehand and technical drawings. 


LOGITECH BUS MOUSE 
$149 with LogiPaint 
100% Microsoft Bus Mouse Compatihle! 
Ithas all the features of the LOGITECH 
C7 MOUSE. plus it leaves the serial port 
on your computer free for other peripherals. 






It comes standard with our-top-of-the-line 
Plus Software and 
LogiPaint, 





Lotus and 12 3 are tracemarhs of Lotus Development Corp Genetic 
CADD wa trademurt of Genenc Software Inc PC Paiarbrush ino 
ceerstered trademark of 25of1 Corp 





y I want the opto-mechanical 
y ES! LOGITECH Mouse! 

LOGITECH C7? Mouse w/Drivers $99 

LOGITECH C7? Mouse 

w/Plus Software Sig 

LOGITECH BUS Mouse 

w/Plus Software and LogiPaint $149 
Additional Software 





(with C7 and Plus or Bus Mouse and Plus.) 
LOGIPAINT $149 
LOGICADD S189 
LOGIPAINT-&-DRAW $219 
$d $6 50 tor shipping and handling Calif residents 
id appheable sales tax. F valid in U.S only 

te Enclosed $. 
Day Money-Back Guarant Yeor Warranty 


To place a credit card order call our 
special toll-free number: 


800-231-7717 


Call toll-free in California: 
800-552-8885 


VISA O MasterCard 0 Check Enclosed 


Number Expiration Dot 


Addr 
Stat 


F Phone 


DEALER INQUIRIES WELCOME 


G3 LOGITECH 


LOGITECH, Inc 
805 Veteruns Blvd. Redwood City. CA 94063 
Tel: 415-365-945 
in Europe: 
LOGITECH SA. Switzerland 
Tel: 41-21-879656 © Telex 458 217 Tech Ch 
in Italy: 
Tel: 41-21-87965¢ 
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HONESTLY. 
THERE IS NO FREE LUNCH. 


And even if there were, you 
couldn’t afford it. Not when it 
comes to getting help with your 

taxes. What you save now by buy- 

ing an inexpensive tax preparation 
program can end up really costing 
you later. 

Only Tax Preparer® by 

HowardSoft® gives you the tax 
break you have coming. Other pro- 
grams look like glorified calculators 
in comparison. 

Unlike the others, Tax Preparer puts your 

computer's full potential to work for you. Simply and easily. 

It learns the tax forms to the letter, so you don’t have to. It makes sense out of confusing 
credits and deductions, reveals tax opportunities, and helps protect you from making entries 
that don’t conform to the latest tax laws. And it gives you added protection by performing 
not just some calculations, but all of them. 

Tax Preparer is not only smart, it’s 
organized. Make one change and it’s a p 
reflected throughout the entire return. } 
You end up with a finished docu- \ a 
ment, printed out in IRS-accepted , > 
format, ready to drop in the 
mail. You won't need to labor 
with handwritten additions or 
corrections. All this on your 
IBM-PC, IBM-compatible, 
or Apple II Serics Computer. 

And best of all, it’s blessedly 
casy to use. 

No other program can give 
you even a taste of all this. 

So, just stop by your favorite 
dealer for a demonstration. And 
remember. Pay a little more for 
HowardSoft and get a return 
that’s a whole lot easier to digest. 


HowardsSoft® 


The software investment 
you can count on. 






4 





1224 Prospect Street, Suite 150, La Jolla, CA 92037 (619) 454-0121 


Ask your dealerabout Tax Preparer’s California State Supplement and our Partnership Edition” Plus Real Estate Analyzer.* All from HowardSoft. 
THM 1s a trademark of fntemsnonal Husinces Machine Corporanon Apple « a crademurk of Appl Computer. Inc HowardSoft, Tax Freparce, Parmerthip Edsnan and Real Estate Analyner art eradcmarks of Howard Software Services. 
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Point Five's ScratchPad provides numbered lines to hold equations, variable definitions, and so 
forth, and an output window that shows the results of calculations. 


The package contains approximately 
150 functions, including ones that cover fi- 
nance (such as Perpetuity, Present Value, 
Net Future Value, and Loan Payments) as 
well as statistical and mathematical func- 
tions. Point Five can also handle two-di- 
mensional arrays and perform the usual 
arithmetic expressions on them. 

However, the package has significant 
limitations for scientists and engineers. 
Forexample, while Point Five will do sim- 
ple integration using numerical approxi- 
mation, it will not do differentiation. Lim- 
ited space is allocated for variables: the 
maximum size of a table is 5,000 rows, 
and the total number of elements in an ar- 
ray is 8,000. This is inadequate for many 
jobs in science and engineering. You can- 
Not create co Statements such as 
scatplot(index(n),sin(index(n))). It does 
not support complex numbers. 

The on-screen graphics capabilites are 
also rather primitive. The package permits 
curve fitting only for polynomial, expo- 
nential, and logarithmic functions. You 
cannot fit a curve to a user-defined func- 
tion, not even for a single-variable func- 
tion. In addition, Point Five limits you to 
plotting seven lines per graph, and you’re 
stuck with the default colors and axes. To 


make matters worse, the brown color used 
in plotting is difficult to see on the screen 
and cannot be changed. 

Output is limited. The package sup- 
ports only Epson and IBM graphics print- 
ers, and you must do a screen dump to geta 
hard copy of your graphics output. 

The reference manual is well orga- 
nized, with reasonable examples, but it 
lacked explanations for error messages. 
The help facility was rather clumsy and un- 
intuitive. Luckily, the company’s techni- 
cal support team was knowledgeable. 

Point Five can be useful to students and 





workers in science and also to real-estate | 


brokers and small investors. Best of all, it 
does not require you to become a program- 
mer to take advantage of the computing 
power of a PC.—Ehud Kaplan 


TK! Solver 

The idea behind 7K! Solver (Tool Kit 
Solver) is to allow mathematicians and sci- 
entists to talk to the computer in the lan- 
guage of mathematics. Instead of having to 
write programs, scientists can simply enter 
the equations they want solved. But while 
this idea is potentially useful, the program 
is clumsy and difficult to use. 





The program consists of eight special- 
ized sheets (some with subsheets) that each 
deal with different functions and aspects of 
a problem. The rules and variables sheets 
contain the various relationships (mathe- 
matical expressions and equations) and 
variables that constitute the model under 
consideration. A units sheet lets you enter 
such units as miles per hour; the others are 
for user-defined functions, plotting, and 
value lists. The units sheet is particularly 
useful because it keeps track of the units, 
letting you know when you try to add, for 
instance, mph to Ibs. 

Using these sheets can be difficult be- 
cause the program forces you to break 
problems into different facets and put them 
into different sheets. For instance, if you 
want to solve an equation such as a=x*2, 
the program automatically extracts the a 
and x and puts them into the variables 
sheet; the operation (multiplication) goes 
into the rules sheet; and, if you want the 
answer to be in miles per hour, you must 
enter that into the units sheet. 

The program’s commands are cryptic 
and unintuitive. You switch between the 
sheets using the ‘‘;”’ key, ‘*=’ means se- 
lect new sheets, and ‘‘!’’ means calculate. 
This is not the way scientists work. 

TK! Solver offers two types of subrou- 
tines for solving equations. The direct 
solver subroutine lets you solve problems 
using the tedious but safe method of back- 
substitution for problems in which you 
have the same number of equations as un- 
known variables. The iterative solver sub- 
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TK! Solver, Version 1.6 

Universal! Technical 

Systems 

1220 Rock St. 
Rockford, IL 61101 

| (800) 435-7887 (outside 


TKSOLVER PLUS 


Ml.) 

(815) 963-2220 
easton 384K RAM (512K RAM recom- 
mended), one disk drive, DOS 2.0 or later. 
In Short: TK! Solver allows scientists to 
solve equations instead of writing programs 
to solve them. The user interface, however, 
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free. 
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sale, totals, projections, reports, etc. 
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» Beautiful manual - written in “English!” (But 
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* Power features include: text wrap, aulo-num- 
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forms, underlining, 


sed, user custom primi attributes, ETC! 

« EZ-FoRMS EXECUTIVE requires 384K, DOS 2.1 
or later, mono or color monitors. Supports all 
popular printers. Not copy protected. Ten day 
money back guarantee! 
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And that includes manuals, telephone sup- 
port & shipping. (Add $5 for UPS 2nd day air 
or foreign orders. TX residents add 7.25% sales 
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TK! Solver consists of eight ’'sheets’’ that each deal with different aspects of a problem. The rules 
and variables sheets hold relationships and equations. 


routine is useful when the direct solver 
fails, such as when you have fewer equa- 
tions than unknown variables, it allows 
you to supply guesses for parameters of the 
equation, then finds those values of the pa- 
rameters that would produce the best solu- 
tion (in the least-squares sense). The pro- 
gram can solve systems of linear and 
nonlinear equations. 
Unfortunately, the package limits the 
functions that you can solve. Although en- 
| gineers will find all the standard operations 
| such as addition, multiplication, exponen- 
[ees and so forth, the program does not 
| provide all the tools necessary for the 
mathematician. It includes no integrals, 
| differentials, or multidimensional arrays. 
| Because the program lets you combine 
| functions, you could, for example, com- 
| bine arithmetic functions to create rudi- 
mentary integrals, but several of the other 
packages do integrals automatically. 
Graphics are another weak spot in the 
package. They are difficult to use, unat- 
tractive, and inflexible. For instance, you 
can change neither the axes of the graphs 
nor the colors. 
We saw a new version of the package 
that should be available by the time this re- 
view appears and promises to solve some 








of these problems. 7K+ comes with a ter- 
rific demonstration program and, in addi- 
tion, includes more interactive help files, 
more-attractive graphics, and new pull- 
down menus with self-explanatory options 
that replace the /-2-3-style one-line com- 
mands of the previous version. 

But even the improved TK+ is not an 
easy program to master quickly. The com- 
plexity of navigating among the various 
sheets takes some time to get used to. De- 
spite the difficulties, I hope that the con- 
cept of a model-solving engine is not de- 
serted, and that the company continues the 
effort required to perfect this intriguing 
and potentially very useful scientific 
tool.—Ehud Kaplan PCI 
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ler University. Ehud Kaplan holds a 
Ph.D. in electrical engineering and is an 
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sity. Keith Purpura is a graduate student 
of biophysics at Rockefeller University. 
Clay Reid is a graduate student of biophys- 
ics at Rockefeller University. Ellen Bush 
has a Master's degree in Chemical Engi- 
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FASTER 
CALCULATIONS 


WITH NUMERIC 
PROCESSORS 


he difference between a PC and a Cray-1 supercomputer comes down 

| to time and money. While you could use the PC to, say. perform 

complex meteorological calculations normally done on the Cray-1, it 

might take the PC several years to finish them, and by then of what value 

would they be? On the other hand, you could use the Cray-1 to balance a 

checkbook, but does it matter whether your balance eomes back in onc hun- 
dredth or one millionth of a second? And is it worth the cost? 


Adding various accelerator devices can change your 90-pound weakling 
of a PC into an Olympic athlete competing in the number-crunching game. Sheer power 
is the point: from spreadsheet applications to CAD to the theoretical sciences, 
these products reduce the time spent on lengthy calculations. 
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The problems facing scientists, engi- 
neers, and researchers at companies and 
universities who must perform many com- 
plex calculations under tight deadlines 
with small budgets also come down to time 
and money. These people are finding that 
they must do heavy-duty number crunch- 
ing in a short time on a PC-sized budget. 

Luckily, a number of products such as 
8087 and 80287 accelerators, array pro- 
cessors, and a variety of other number 
crunchers on a card are bringing, maybe 


not Cray-1, but supermini-level number- | 


crunching power to PCs and ATs for any- 
where from a few hundred dollars to 
$5,000. 


A MATHEMATICAL SLOUCH The 
reason for the PC’s lack of mathematical 
prowess is its design. The PC was intended 
to be a low-cost, general-purpose personal 
computer; little thought was given to pro- 
viding it with real arithmetic processing 
power. While the AT’s numerical prowess 
is an improvement by virtue of its in- 
creased overall speed, it’s still no numeric 
barn burner. Both use general-purpose 
8086-family central processing units 
(CPUs) designed more for adaptability to 
different types of jobs than for numerical 
capability. 

Realizing from the beginning that its 
8086 and 8088 CPUs lacked arithmetic ca- 
pabilities , Intel designed a numerical assis- 
tant, the 8087 numerical processor (NP), 
which fit into a socket in the PC, XT, and 
their compatibles. Similarly, the AT and 
its look-alikes can accept the 80287 nu- 
merical processor companion to its 80286 
CPU. Now that the price of these chips has 
dropped below the $200 range, many peo- 
ple are adding numerical processors to 
their systems. Besides engineers and sci- 
entists, CAD/CAM users are likely to fa- 
vor the 8087/80287 math coprocessors, 
since they greatly speed up the calculations 
needed, for example, to create and rotate 
three-dimensional images. Spreadsheet 
and database users are also likely candi- 
dates for such products. And as the num- 


ber of users grows, so does the number of | 


off-the-shelf software packages that can 
use these chips. 

The numerical processor acts much like 
a pocket calculator to the CPU. For exam- 
ple, totake the logarithm of a number, nor- 
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THE LANGUAGE OF NUMBERS 


To understand how numeric processors work, 
you'll need to know how your PC represents numbers 


of various sizes and types. 


sonal computer designers have had 

to invent various methods for repre- 
senting and working with positive and 
negative integers, fractions, and very 


large numbers. Here is a brief description | 


of how computers and numeric proces- 
sors work with numbers. 

The 16 bits of a word in the PC’s 
memory can represent any integer from 0 
through 65,535. These are called un- 
signed integers. To represent both posi- 
tive and negative numbers, we use the 
leftmost bit, normally called the most 
significant bit, to indicate sign. When the 
bit is cleared, we assume that the number 
is positive, when it’s set, negative. These 
so-called signed integers can range from 
—32,768 through +32,767. 

But what do we do when we need to 
represent larger numbers? We could sim- 
ply use more bits. For every added bit, 
the range doubles. For example, 32-bit 
double integers have an unsigned range 
of 0 through 4,294 967,296 and a signed 
range of —2,147,483,648 through 
+2,147,483,647. When even that is not 
enough, we keep adding bits to the size 
of our integer (generally 16 at a time) un- 
til the range of representable numbers is 
large enough for our application. 

And what do we do when we need to 
represent fractions? If we need simple 
fractions, we could ‘‘assume’’ a denomi- 
nator (a simple fraction is one in which 
the denominator is small). For example, 
let us say we are writing a program that 
deals with money and the accuracy 
doesn’t need to be greater than one hun- 
dredth of a dollar. We can just assume a 
denominator of 100 or two decimal digits. 
after the decimal point. Thus, a | is really 


$.01, 2 is $.02, 100 is really $1.00, and | 
so on. These are called scaled integers. | 
This system works fine, but the range of | 


representable numbers is small. In our 








example program, $655.35 is the largest 
monetary sum we could represent. 


INTEGERS Integers, whether signed 
or unsigned, single- or double-length, 
scaled or unscaled, are appealing be- 
cause they are easy to understand and 
manipulate; also, they don’t require 
much CPU time to process. There is a 
strong tendency to stick with integers 
whenever possible. Even some of the ar- 
ray processors examined in our review 
work only with integer values. 

But integers use quite a bit of memo- 
ry. And more often than you might think, 
you'll need a scheme that can handle 
fractions that are not simple as well as 
very large numbers. For these applica- 
tions we use what is called floating point. 


FLOATING POINT Let me use an ev- 
eryday example to explain floating point. 
A calculator has a limited number of dig- 
its in its display. For simplicity, my cal- 
culator has eight digits and does not sup- 
press leading zeros. I enter a num- 
ber—for example, 123. When | press the 
equals key, my calculator displays 
00000123. This is analogous to an inte- 
ger representation. Depress ‘'x squared”’ 
(if your calculator does not have this key, 
just multiply the number by itself). My 
display now reads 00015129. But when I 
do it again it reads 2.2888664 08. What 
happened, and what does this mean? 
When a number gets too large to be dis- 
played in its entirety, the calculator 
switches to scientific notation to display 
numbers. My display means 
2.2888664 + 10°. That last symbol 10° 
means 10 * 10 * 10. . . eight times, or 
1 followed by eight zeros. This system 
can handle very large and very small 
numbers easily. 

Floating point is very much like scien- 


tific notation except that instead of being 
based on powers of 10, it centers around 
powers of 2. The format used for float- 
ing-point numbers was standardized for 
all computers by ANSI/IEEE Standard 
754. Floating-point numbers may be ei- 
ther 32 bits (single precision) or 64 bits 
long (double precision), they have the 
format shown in Figure A. 

For example, the floating-point num- 
ber 1.0 is represented in hexidecimal as 
3F80 in single precision and 3FFO0000 
in double precision. Although this may 
seem like a terribly complicated way to 
represent a number, even single preci- 
sion can represent numbers as small as 
0.000000000000000000000000000000- 
0000000058 (5.8 * 10739) and as large 
as 340000000000000000000000000- 
000000000000 (3.4 * 10°8) with rough- 
ly seven digits of accuracy. For a person, 
even a simple addition of two floating- 
point numbers requires quite a bit of pen- 
cil work. This is why special numeric 
processors, like the 8087, are required to 
handle floating-point calculations in a 
reasonable amount of time. 


0 5 
Bit number 


DOUBLE PRECISION (64 bits) 


ryt ttl 


| } 


SPECIAL CASES Within Intel’s 8087 
and 80287 numerical processors, all 
numbers are kept internally in an 80-bit 
floating-point format. These are convert- 
ed to either 32-bit single precision or 64- 
bit double precision when retrieved. 
There are three special floating-point 
numbers worth mention. These are +in- 
finity, —infinity, and NaN (not a num- 
ber). Infinity is any number too big to be 
represented and NaN is any number that 
can’t be represented—for example, the 
result of division by zero. The 8087 
knows how to handle these numbers, 
within reason. For example, Infini- 
ty * NaN = Infinity; NaN * any num- 
ber = NaN, etc. Any calculation that re- 
sults in one of these three numbers 
generates an intermpt to the host that can 
be used to stop the calculation because 
the results maybe questionable. 

Since both integers and floating point 
are used for various classes of scientific 
and engineering problems, it helps to 
have some understanding of these com- 
plex but useful numerical representation 
schemes.—Stephen Randy Davis 





Figure A: The ANSI/IEEE standardized format for floating-point numbers. Floating-point 
numbers may be either 32 bits (single precision) or 64 bits long (double precision). The S bit 
indicates the sign of the number: 0 for positive and I for negative. The rest of the number can be 
calculated according to the formula (2'°?0"™ ~ ©) * (1 + 12S, + YS, + YS, +...) 
where bias = 127 for single precision and I ,023 for double precision, '/2S, means one-half 
times the first bit of the significand, 4S, means one-quarter times the second bit, and so on. 
(Remember that 2~! means ‘2, 2~? means '/s, etc.) 





| mally the CPU must “‘work it out in its 


head,”’ using lengthy algorithms involving 
large numbers of multiplications and addi- 
tions. When it has a numerical processor, 
the CPU simply gives the data to its ‘‘cal- 
culator,’’ hits the LOG function key, and 
collects the results. Although the calcula- 
tion is far from instantaneous, the specially 
designed NP can perform the calculation in 
one hundredth the time of the CPU. This 
improvement in performance is particular- 
ly noticeable when dealing with floating- 
point numbers, since these are especially 
difficult to work with using software algo- 
rithms (see sidebar ‘‘The Language of 
Numbers’’). 

The 8087 NP is tightly linked to the 
8086 or 8088 CPU. But the 80287 is inde- 
pendent enough of the 80286 that it can run 
at a different clock rate than the CPU. Al- 
though the two normally run at the same 
speed, the numeric processor is capable of 
running faster than the CPU. Some com- 
panies have therefore begun marketing 
small daughterboards that plug into the 
80287 socket, allowing the NP to run at a 
higher clock rate than the base ma- 
chine—sometimes up to 16 MHz. To test 
the effectiveness of this approach, PC 
Magazine examined two such boards: the 
Fast-10 from Hauppauge and the Xcelx 
80287 accelerator from Ariel in ‘Clocking 
the 80287 at High Speed.” 


PROCESSING ARRAYS Most numeri- 
cal calculations are very repetitive in na- 
ture. Recalculating a complex spread- 
sheet, for example, might require 
performing the same simple operation on 
hundreds of cells in a single column. The 
mathematical equivalent of a spreadsheet 
column is called an array. Just imagine 
how incredibly fast our RECALCs would 
be if we were able to work on all of the ele- 
ments of the spreadsheet column simulta- 
neously! 

The array processor is the champion of 
repetitive calculation. An array processor 
is actually a small computer on a card that 
you can plug into an AT (or sometimes 
even a PC) expansion slot. While the NP 
works on one number at a time, the array 
processor performs calculations on entire 
arrays of numbers at once. Usually the ar- 
fay processor contains a CPU and one or 
more numerical processors of its own, 
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SPEEDING UP PROBLEM SOLVING WITH 
PARALLEL PROCESSING 


All of the products reviewed here, as well as a standard PC, use some 
form of parallel processing to speed up problem solving. 


ndividuals usually try to solve prob- 

lems in a step-by-step, or serial, fash- 
ion. So it’s not surprising that we impose 
this serialness on our perception of PCs. 
In a personal computer with only one 
Processor, a strictly serial view is good 
enough, but even in a standard PC this is 
not completely accurate. Besides the 
8088 CPU, there is the 8048 CPU in the 
keyboard, the 6845 graphics processor in 
the display card, and myriad UARTs, 
DMA controllers, and the like, all work- 
ing in concert. 

Parallel solutions to problems, though 
more complicated, are usually faster than 
serial solutions. In my discussion of the 
8087 and 80287 numerical processors, I 
allude to parallelism by mentioning that 
while the numerical processor is busy 
with a calculation, the CPU can continue 
working as long as it doesn't try to task 
the NP again until it finishes. Lumping 
all of our floating-point calculations to- 
gether at once limits the performance of 
our system. Better to spread them out, in- 
termingling them with other, nonnumer- 
ic operations. 

Even microprocessors have long 
made use of parallel processing. The 
8086 family of processors uses what is 
called a prefetch queue, in which one part 
of the CPU executes one instruction, 
while another part fetches the next in- 
struction. In this way, the CPU can keep 
executing instructions without having to 
stop to read them from memory. The 
80286 and 80386 take this idea even fur- 
ther. Modem processors divide up the 
task of executing an instruction into sev- 
eral parts. In a technique known as pipe- 
lining, one instruction may be executing 
while a second is being decoded and a 
third is being prefetched—all in an effort 
to increase performance. 

As an example of the effects of paral- 
lelism, | timed two ],024-point complex 





Fast Fourier Transform (FFT) algorithms 
on a standard 8-MHz AT, once with a 
standard 80287 and once with a 10-MHz 
80287. This is the same algorithm used 
to test the array processors. The first of 
these FFTs was written locally in Turbo 
Pascal. Turbo Pascal tends to task the 
8087 NP and then wait for a response be- 
fore continuing, thus serializing the pro- 
cess. The second was written in assem- 
bler by Dr. John Hayes and provided by 
Hauppauge Computer Works. Dr. 
Hayes’s FFT algorithm tries to maximize 
the parallelism inherent in the NP/CPU 
connection. Notice the times in Figure A. 
Even allowing for overhead due to the 
higher-level language, the Hayes algo- 
rithm is much faster than the serial Pascal 
algorithm. (Compare these times to those 
of the array processors, which have even 
more parallelism due to different archi- 
tectures.) 

In fact, Hauppauge is planning the in- 
troduction of a daughterboard that im- 
parts even more parallelism to the numer- 
ic processor. This card will plug into the 


8-MHz 80287 


Turbo Pascal 
Hayes algorithm 


10-MHz 80287 


Turbo Pascal 
Hayes algorithm 





80287 daughterboard slot, but will con- 
tain multiple 80287s. The CPU will be 
able to task each 80287 with a separate 
calculation to work on simultaneously, 
increasing numeric performance. 

All of the array processors tested ex- 
cept one do not interfere with the host PC 
while they crank out their solutions. This 
creates many opportunities for parallel- 
ism, since you can insert more than one 
array processor of the same type into the 
same host. In such a system, the AT 
could break the problem into three parts, 
sending the first part to the first array pro- 
cessor, the second to the other AP, and 
working on the third part itself. 

Similarly, many accelerator cards do 
not disable the host in which they reside. 
This allows several operations to contin- 
ue at once. 

The moral to this story is that when 
one numerical processor or array proces- 
sor is not fast enough to handle your 
problem, try two or three. By dividing up 
your problem into parts, you can whittle 
it down to size.—Stephen Randy Davis ; 
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Figure A: The measurements for a 1,024-point complex Fast Fourier Transform (FFT) algorithm 
were made on an 8-MHz AT equipped with either a standard 80287 or a 10-MHz accelerated 
80287. The parallel processing (Hayes) achieves a result six to eight times faster than serial 
calculation (Turbo Pascal). All times are in seconds. 
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NOW! FULLY FUNCTIONAL 
XTURBO SYSTEMS 


ALL COMPLETE WITH 
HARD DRIVE AND 


TTL AMBER MONITOR 





both of which are designed specifically for 
cranking out calculations on large strings 
of numbers. 

Unfortunately, although many software 
packages have drivers for 8087/80287 nu- 
merical processors, you can’t buy off-the- 
shelf software that uses array processors. 
Since you have to write your own software 
for your application (which isn’t necessar- 





# Non-Intel-compatible 
accelerator cards do not 
run PC-DOS—compatible 
programs, and therefore 
have no effect on 
‘‘normal’’ software. 


ily a problem for the engineers and scien- 
tists who need this type of computational 
power), it’s crucial to consider not only the 
card itself but the software development 
support that comes with it. In the article, 
‘‘Numeric Muscle for the PC,’’ we review 
six array processors from Sky, Marinco 
Computer Products, Data Translation, and 
Systolic Systems, exploring their software 
support as well as their relative strengths 
and weaknesses. 


ALTERNATIVES TO INTEL Although 
afray processors are probably the last word 
in repetitive computation, some number- 
crunching problems are not of this type. 


For instance, you might need to perform | 


many calculations on a small set of num- 


bers. For such nonarray problems, you can | 


either add an 80286-compatible accelera- 
tor card or a card based on a CPU not be- 
longing to Intel’s 8086 family to achieve 
faster performance. Both options involve 
adding a separate computer-on-a-card to 
your PC. Intel-compatible accelerator 
cards were covered earlier in the article 
‘*Accelerator Boards: Power for a Price”’ 
(PC Magazine, Volume 5 Number 15). In 
this issue we take a quick look at accelera- 
tor cards that do nor use the Intel 8086 fam- 
ily of CPUs—the so-called non-Intel-com- 











patible accelerator cards. 

As noted in Volume 5 Number 15, 
8086-compatible accelerators replace the 
host computer’s CPU with a faster unit. In 
return these cards automatically accelerate 
all PC-DOS software. Non-Intel-compati- 
ble accelerator cards do not run PC-DOS— 
compatible programs, however, and there- 
fore have no effect on ‘‘normal’”’ software. 
To leave the host computer usable, these 
cards do not replace the 8086-compatible 
CPU but simply add a second processor. 
Since PC-DOS software does not know 
about this second processor, it is not affect- 
ed. As with array processors, you'll have 
to write your own software to take advan- 
tage of these cards. 

Why, then, would anyone choose these 
cards over Intel compatibles, given such 
an extreme disadvantage? Designing 
CPUs inevitably involves making compro- 
mises. The compromises that Intel made in 
its 8086-family processors—in particular 
the 64K segment limitation that is imposed 
to help manage memory—make it poorly 
suited for problems requiring calculations 
on the huge numbers or on the huge 
amounts of data that are typically pro- 
cessed in many scientific and engineering 
applications. CPUs made by other manu- 
facturers—for instance, the Motorola 
6800—have no memory management and 
segment limitations and are therefore more 
adept at solving such problems. Addition- 
ally, the 8086 is very old as CPUs go. As 
technology improves, so does CPU perfor- 
mance. 

PC Magazine examined plug-in cards 
from Definicom, Opus, and Inmos based 
on the Motorola 68020, the National 
Semiconductor 32032, and the Inmos 
T414 processors. You'll find reviews of 
these cards in ‘*Changing the Rules of the 
Game.” 

While the PC, XT, and AT may not be 
the first names to pop into your head when 
you think of raw number-crunching pow- 
er, you can add cards and chips to give 
them the power they need to conquer just 
about any numerical job you encounter. A 
properly equipped PC could even finish 
those meteorologic calculations in time for 
the evening weather report. PC 


Stephen Randy Davis is a frequent contrib- 
utor to PC Magazine. 
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- How to process docum 


You may be content with your pres- 


word processor that is truly a complete 





ent word processor. And it’s easy to document creation system for technical 
understand why. professionals. 

Even the clumsiest word processor is Very often documents require the 
light years beyond the electric typewriter, mixing of text and graphics on the 
the accepted standard only adecade ago. same page, graphics from Lotus® 1-2-3? 
Plus, just the term word processingcon-  Symphony* and Freelance® Plus. With 
jures upa rather modest expectation, , ss 
ho hum, the ability to process words. piece lrg my 

But, the mere processing of Griesand 


words is hardly the challenge today. 
When you're creating a 20-page 
report, an 80-page proposal, a 200- 
page specification, or just a 2-page 
letter, you often have to work with 
graphics, equations, tables and more. 
That's simply too much to ask of 
a product designed to process words. 
But, that’s exactly what you can 
expect from Lotus Manuscript™ a 






Symphony? can 
easily be mixed 
with text on (he 
same page. 


You can throw 
away your scissors 
and glue, cut and 
paste are a thing 
of the past. 





Manuscript you can import spreadsheets 
and charts, as well as di and 
scanned images. 

Another feature that goes beyond 
conventional word processing is 
Manuscripts integrated Outliner. When 
you collapse the document you're 

able to navigate the outline much 
easier than wading through the 
entire piece, You can move a page, 
oreven an entire chapter with just 
afew keystrokes. 

Because Manuscript understands 
the structure of your document, you 
can globally format an entire docu- 
ment or format by individual sec- 
tions, Imagine changing all headlines 
from 14 point plain text to 16 point 
bold, by asimple menu selection. 

Manuscript’s Document Com- 
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ents instead of words. 
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With our Document, | 2 i 
Preview feature you ES 


can see how any page will look before 
it’s printed. Zoom capability lets you take 
actoser look at graphics and equations. 


pare feature highlights changes between 
revisions for fool proof proof-reading. 
Also, Manuscript automatically sizes 
and generates math equations as well as 
upper and lower case Greek symbols, 
diacritical marks and brackets. 
With our powerful Print Formatter 
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you have complete control over the look 
of your document, from position and 
size of graphics, to fonts and point sizes 
and more. 

As for the quality of output, 
Manuscript takes full advantage of today’s 
printing technology, from dot-matrix 
to laser, including PostScript® printers. 

Manuscript is designed to work on 
most IBM® PCs and compatibles* Its 
familiar 1-2-3 interface makes it easy to 
use, And our Manuscript evaluation kit 
makes it easy to try. For $10.00, you'll 
get a presentation disk, working soft- . 
ware, and a tutorial manual, Togetyour . 


ion ki -800-345-1043, ask 
ae oS ras Manuscript. 


for lot #QM- 1450. Or, for more informa 

tion, see your authorized Lotus © 1986 Lotus Development C Hon Lotus 12.3 Ssmphory and 

or write Lotus Development a i Freer reper un Lats Manoa ear of 
90 Annex, Atlanta, GA 30390-0370. Stitvaenpl and ManustnpsEvohanion Ki requre S12 ond hand aa 
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= SPECIAL REPORT @ STEPHEN RANDY DAVIS 


LOCKING THE 


287 
AT HIGH SPEED 


Of all the methods for speeding 
up the PC’ s number-crunching capabilities, 
80287 accelerators are the 
most accessible to the average PC user. 


any off-the-shelf software pack- | 
Me support the 80287 numeri- 
cal processor. Therefore, you'll | 


find that adding a numerical processor to 
your PC will improve performance for 
many software packages that rely on ex- 
tensive calculations, such as CAD/CAM 


packages, databases, and spreadsheets. If 


you need speed beyond what you gain with 
an 80287, there are products on the market 
that can appreciably increase its calcula- 
tion speed. Accelerators for the 80287 are 
fairly easy to install and are much less ex- 
pensive than other acceleration alterna- 
tives. 

To understand exactly what these accel- 
erators do, you first need to understand just 


how the 8087 and 80287 math coproces- | 


sors work, and also how they differ from 
each other. 

The 8087 adds some 68 numeric in- 
structions and eight 80-bit registers to the 





base 8086 or 8088 central processing 
units. To give you an idea of the type of 
improvement you can expect from the nu- 
merical processor, the 8087 performs 
IEEE (Institute of Electrical and Electron- 
ics Engineers) Floating Point Standard 754 
arithmetic up to 100 times faster than the 
CPU alone (see sidebar ‘“The Language of 
Numbers”’ for an explanation of floating- 
point numbers). 

The 8087 has a unique and intimate re- 
lationship to the 8086, since it is wired di- 
rectly to the 8086’s data and address lines. 
The 8087’s job is to perform calculations 
only; the 8086 acts as a messenger, bring- 
ing instructions and data from memory to 
the 8087 for its calculations and taking re- 
sults from it. This scheme effectively pre- 
vents duplicate circuitry on the two chips: 
Since only the 8086 needs addressing cir- 
cuitry, the 8087’s circuitry can be fully de- 
voted to performing calculations. The pro- 


cess works this way: as the 8086 fetches 
instructions to be executed, the 8087 ex- 
amines each one, ignoring normal 8086 in- 
structions. Only when the CPU fetches an 
instruction beginning with the 5-bit se- 
quence 11011—which is the so-called es- 
cape sequence—does the 8087 math co- 
processor go to work executing the 
numeric instructions. This tight coupling 
of processor and coprocessor makes the 
pair appear to the programmer almost as if 
it were only one chip. 

Of course, the 8087 takes a certain 
amount of time to perform its calculations. 
Just as with the CPU, this time is measured 
in clock cycles. Although the CPU is per- 
fectly free to continue executing other, 
nonnumeric instructions while the 8087 is 
busy, the CPU must wait for it to finish be- 
fore tasking it again. Increasing the clock 
speed improves the 8087’s performance in 
the same way and by the same amount as 
the CPU’s. 

Software compatibility with existing 
8086 software was an important consider- 
ation when designing the next-generation 
80286 microprocessors. Therefore, the 
80286’s own numeric processor, the 
80287, is very similar to the 8087. Bench- 
mark tests designed for the 8087 run in 
roughly the same time on the 80287. Both 
chips consist of two separate parts: the Bus 
Interface Unit (BIU) and the Execution 
Unit (EU). In the 8087 these two parts are 
closely tied, making this division invisible 
to the programmer. In the 80287, howev- 
er, the two units are tied loosely so that the 
BIU and EU can be driven independently. 
Although the BIU must be driven with the 
same clock as the 80286 for the two to 
communicate properly, the EU can run at a 
higher clock speed, resulting in quicker 
execution. 

Much as owners of the original 6-MHz 
AT found that they could achieve better 
performance by inserting a faster crystal to 
run their 80286 at a higherclock rate, engi- 





neers found that they can use the same trick 
for the 80287. Increasing its clock rate 
means the 80286 does not have to wait as 
long for the results of the 80287’s numeric 
calculations. 
The following are reviews of the Xcelx 
and the Fast-10, two 80287 accelerators 
| that use this principle to improve numeric 
performance significantly. 
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Ariel Xcelx 


The Xcelx is more than an 80287 accelera- 
tor. When it became known that you could 
make a 6-MHz AT run at 8 MHz by adding 
a new crystal, IBM decided to equip its 
newer 6-MHz ATs with a new BIOS rou- 
tine that checked the clock speed at power- 
up. If it was not 6 MHz, the unit refused to 
boot up. Ariel Computer Corp. designed 
the Xcelx to circumvent to this ‘‘anti- 
speed-up’? ROM. When installed, the 
Xcelx provides adial on the back of the AT 
that lets you select the 80286 clock speed. 
No matter what speed you select, howev- 
er, the Xcelx runs the 80286 at 6 MHz for 
the first 25 seconds after power 
on—roughly the time it takes to complete 
the boot-up process. Since this means that 
Ctrl-Alt-Del no longer reboots the AT 
properly, a reset switch is provided to take 
its place. 

Besides increasing the 80287 clock 
speed by speeding up CPU clock speed, 
the Xcelx allows you to set the numeric 
processor’s speed independently. You can 


PC 


MAGAZINE 


Independence 
Equals Speed 


CPU 


Clock Speed 








use copper straps provided on the unit to 
set the 80287 to mun at 8, 10, 12, 14, or 16 
MHz. You can also purchase a version of 
the Xcelx, called the 287 Express, that is 
functionally identical to the one reviewed 


Pe . 
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Ariel Xcelx 
Ariel Computer Corp. 
P.O, Box 866 

NJ 08822 
(201) 788-9002 
List Prices: Xcelx, $99.95; Speed Utilities, 
$39.95; higher-speed 80287s (48-hour bum- 
in with 2-MHz overrating): 8 MHz, $359.95; 
10 MHz, $399.95; 12 MHz, $499.95; 14 
MHz, $599.95; 16 MHz, $699.95. 
In Short: A double-duty accelerator that can 
set the clock rate of the CPU and of the 80287 
separately. The Xcelx can set the 80287 to 
fun at 8, 10, 12, 14, or 16 MHz, although for 
the 14- and 16-MHz speeds you must pur- 
chase a specially selected 80287 chip from 
Ariel. 
CIRCLE 662 ON READER SERVICE CARD 





ince the 8087 clock is wired directly to the 8068 

(or 8068) data and address lines, it must there- 
fore be In lack step with the 8086/88 clock in the 
PC. You can't accelerate the 8067 beyond the speed 
at which the CPU runs. 

in the 80287 the two major components of the 
chip— the Bus Interface Unit (BIU) and the Execution 


here but furnishes only 80287 accelera- 
tion. The Xceix does not come with an 
80286 or 80287 because you can use off- 
the-shelf chips with the unit. Ariel also 
sells faster 286s and 287s to allow the 
highest possible clock speeds. 

Installation of the Xcelx was slightly in- 
timidating at first: the unit comes in three 
parts, with assorted clips. But it tumed out 
to be easier to install than I thought. Except 
for a slight overlap of the speed selector 
plate with a mounting screw on the back of 
the AT, I had no trouble with the first step 
of installation. Next, you stick the master 
module onto the side of the power supply 
with some double-sided tape. Although 
this blocked some of the power supply’s 
air vents, enough remained clear to main- 
tain proper cooling. Finally, you insert a 
small daughterboard into the 80287 sock- 
et. Surprisingly, this was the most difficult 
step of all because the skirts of the card 
blocked the socket, making it difficult to 





align pins and holes. 
Attaching the two clip wires was much 
easier than expected, since the connections 


Unit(EU)— can be driven independently. In order lo 

communicate with the CPU, the BIU must be driven 

at the same clock speed as the 80286. However, 
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execution of calculations, 
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of the 80286 clock speed. 


CPU 
Clock Speed 


Accelerated Numeric 
Processor Clock Speed 
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The Xcelx speeds up processing two ways: its dial lets you select 80286 
clock speed; copper straps on the unit itself let you set the 80287 to run 


at 8, 10, 12, 14, or 16 MHz. 


# Ariel advises that 

you can run the 80287 
safely at 30 percent 

faster than its rated speed. 


were very accessible. All that remained 
was to connect the three units together via 
the supplied cables. Although not difficult, 
this step could have been made much easi- 
er by better placement of the connectors. 
(Ariel claims that the newest revision of 
the card has better-placed connectors and a 
transparent daughterboard designed for 
easier installation, however, this was not 
available in time for review.) 





The Fast-10 does one thing—it speeds up the 80287 from its normal 5.3 
MHz to 10 MHz. The product consists of a daughterboard only slightly 


larger than the processor it carries. 


The manual was adequate, but it could 
have used larger, clearer diagrams. In any 
case, the finished product worked the first 
time, which means a lot. 

Ariel sent us its optional Speed Urilities 
for this review. These utilities include a 
disk interleave utility to improve disk 
transfer times. They also offer a TUNEUP 
utility that measures the execution speed of 
the 80286. Since the Ariel card has fea- 
tures for controlling both the CPU speed 
and the 80287 speed, we used the TUNE- 
UP utility and the card to set a standard 
speed of 8 MHz on the CPU. We then used 
the card’s 80287 adjustment features to 
vary the speed of the 80287 and ran the PC 
Labs Floating-Point benchmark test. 

Although exceeding specified ratings 
by too much can permanently damage the 
80287, the 80287 is conservatively rated. 
This is true for most microcomputer com- 
ponents. Ariel advises that you can run the 





80287 safely at 30 percent faster than its 
rated speed. We therefore tested our stock 
80287-3 (S MHz) at 8 MHz. We used a 
higher-speed 80287-10 (10 MHz) to test 
the Xcelx, running as high as 12 MHz. The 
benchmark test shows results for floating- 
point calculations with the Xcelx running 
at 8, 10, and 12 MHz. Ariel claims that 
you can also rin the 80287 at 14 and 16 
MHz. To do so, Ariel provides hand-se- 
lected 80287 chips and advises you to use 
special heat sinks. The results of our tests 
appear in the chart, ‘‘PC Labs Benchmark 
Tests: 80287 Accelerators.”” 


Hauppauge Fast-10 

The Fast-10 from Hauppauge Computer 
Works does only one thing. it speeds up 
the 80287 from its normal 5.3 MHz to 10 
MHz. That’s all it does. The Fast-10 con- 
sists of a daughterboard only very slightly 
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gives your PCjr 





a powerful new boost | 









PE Benchmark Tests: 
TABS’ 80287 Accelerators 


li tests were performed using en IBM PC AT 
running at 8 MHz. We replaced the standard 
80287-3 (5 MHz) chip with the 
80287-10 (10 MHz) chip for one iteration of the 
benchmark testing (the Xcelx running at 12 MHz). 
Arie! claims that the Xcelx can also run the 80287 at 
14 and 18 MHz but requires hand-selected chips to 


$0. 

The initial speedup is the most dramatio—the 
80287 performs the test more than 10 times faster 
than an unaided 80286. This is in part due to the fact 
that the circuitry on the 80287 is wholly devoted to 
calculation, while the 80286 continues to perform 
other functions not directly related to the numeric 
calculation. The speed improvements of the Xcelx 
board are directly related to the clock speed at which 
itis set to run. When set at 12 MHz, the Xcelx im- 
proves upon tha 80287 speed by 33 percent. 


(Times given in seconds) 
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Hauppauge Faal-10 (10 MHz) 
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The Floating-Point Calculation benchmark test measures 
Processor speed by looping through a series of floating-point 
calculations, including multiplication, division, exponentiation, 





larger than the 80287 processor that it car- 
ries. The crystal and clock chip are tucked 
up underneath the 80287. This makes in- 
stalling the Fast-10 no more difficult than 
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Heuppauge Fast-10 

Hauppauge Computer Works, Inc. 

358 Veterans Memorial Hwy. 

Commack, NY 11725 

(800) 443-MATH 

(516) 360-3827 

List Price: Fast-10 (including ]}0-MHz 
8087), $469. 

In Short: The Fast-]0 does only one thing: it 
speeds up the 80287 to run al 10 MHz. 
GIRCLEG@6TONREADERSERVICECARD 
















and logarithmic and trigonometric functions. The benchmark 
Program uses the floating-point library included with Microsoft 
Compiler 4.0. 





_ ity to verify that the Fast-10 is working 


| available from Hauppauge. After spending 
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installing the 80287 processor itself. 
As simple as installation is, Hauppauge 
supplies a disk containing a diagnostic util- 


properly and to measure its speed. The re- 
maining space on the disk contains several 
demo programs of analytical software 


% bb bb OE 


a little time with these demos, | can hearti- 
ly recommend Hauppauge’s inexpensive 
HFT + utility for learning more about time 
domain versus frequency domain repre- 
sentations of functions. 

See the benchmark test results for float- 
ing-point calculations. The Fast-10 is a 
simple but effective replacement for a 
standard 80287. Pu 


Stephen Randy Davis is a frequent contrib- 
utor to PC Magazine. 
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The small printerontheleft zips along as fast as 240 cps. 
seems positively unexciting It can do more things. It has 
next to the new ALPS ALQ300. _ snap in/out 24- or 18-pin print 

And it's not just because of _ heads. Multiple font cartridges. 


our colorful personality. Paper handling extras like auto- 
You see, the matic single 

ALQ300 is alot H both offer the same great feature sheet feed and 

faster. Ithandles fer quality. “They quietly print at| bottom feed. And 
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on the front panel. Change type 
styles and print modes. Load 
paper. E:ven override your soft- 
ware. All without software 
commands or DIP switches. 

You may have also noticed 
that the ALQ300 looks more 
substantial. It is. Treat it right 
and it'll run over five years with- 
out a breakdown. 

You may also expect that the 
ALQ300 is more expensive. It 
isn't. Our 24-pin version has a sug- 
gested retail price of just $995. 





And our 18-pin model is $100 less. 
Now it's time to make your 
own comparison. Call us fora 
free demo or more information 
at (800) 828-ALPS. In California, 
(800) 257-7872. 
And you'll find there really 
isn’t any comparison to make. 


ALPS 


AMERICA 
IT’S TIME YOU SAW THE ALPS. 
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@ SPECIAL REPORT ® STEPHEN RANDY DAVIS 


UMERIC 
MUSCLE 
FOR THE PC 


Array processors are designed 
to perform a limited set of calculations 
on enormous amounts of data. 
The major drawback: lack of off-the-shelf 
software to run them. 


tray processors (APs) are the 
Ase number cnunchers of the 

personal computer world. Often 
expensive and useful only for people will- 
ing to write software for number-crunch- 
ing applications, what they lack in breadth 
they gain in depth. 

These number-crunching demons are 
most useful for applications that require 
relatively few calculations on immense 
amounts of data. A particularly apt appli- 
cation for an array processor would be, for 
example, the types of simulations that auto 
manufacturers perform to test new models 
in a crash. In such a simulation, you per- 
form a few calculations based on basic 
laws of physics ona large number of points 
on the surface of the car, repeating them to 
show what happens when the car moves. 

To give you an idea of the types of APs 
that are available for the PC and AT and 
what they are capable of, PC Magazine re- 
viewed APs from four manufacturers. But 





first you need to understand some of the is- 
sues that pertain to APs. 

The most obvious consideration is the 
card itself. Some APs have a standard 8-bit 
PC bus, while others opt for the wider AT 
bus. If you are planning to use a PC host, 
be sure not to purchase an AT-bused card. 
All of the PC-bused cards tested were built 
compactly enough to be installed into an 
AT connector. Most of the cards tested re- 
quired only one slot. A few of the cards 
were either of the double-decker variety, 
with two cards bolted together, or had such 
large heat sinks that they extended over 
into the next card slot area. Make sure that 
sufficient room is available. 


‘SOFTWARE LIBRARIES Program- 


ming an AP is a complicated task. If 
you're just interested in multiplying two 
arrays together as part of solving a prob- 
lem, you probably won’t be too excited 
about having to learn the details of the 





| AP’s internals. To help users get around 
this problem, all of the APs tested included 
software libraries. These libraries define 
subroutines that can be called from a high- 
level language (HLL) such as FORTRAN 
or Pascal to perform common functions. 
The subroutines allow a programmer to 
control the AP without getting involved in 
all the pesky intemal details. 

For example, to multiply two arrays, I 
might call a routine with a name such as 
VMULT, passing it the two arrays and 
their length. Although this subroutine is 
called like any other, its purpose is not to 
perform the multiplication but to task the 
AP card to do it. When the subroutine re- 
turns, the caller is not assured that the mul- 
tiplication has been performed—only that 
the AP has in fact been tasked. The library 
normally contains control routines, such as 
APWAIT, to test the AP for the comple- 
tion of an operation. As with the numerical 
processor, the host computer is generally 
free to continue on while the AP works on 
its problem. 

These high-level language libraries pro- 
vide the AP’s interface to the host. It is vi- 
tal that these libraries be well thought out 
and well documented. Because you’ll find 
different subroutines in different libraries, 
you should carefully examine the libraries 
that come with an array processor to make 
sure they suit your needs. Some AP manu- 
facturers offer several different libraries, 
each specializing in a different area, which 
is a very positive feature. Many of the sys- 
tems also come with diagnostic tests that 
verify whether the processor is operating 
correctly. 


PROGRAMMING AN AP There will be 
times, however, when you’ll want to use 
your AP to perform an operation of your 
own invention. Most APs offer at extra 
cost a microprogramming package that al- 
lows you to program the AP yourself. But 
not all of these packages are equally easy 
to use. Remember that programming an 
AP is more difficult than programming a 
general-purpose computer. You'll need a 
great deal of support to write your own 
routines successfully. In order to be used 
seriously, a microprogramming package 
must provide at least an assembler and a 
debugger capable of single stepping mi- 
croinstructions. 
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Since it is sometimes difficult to design 
AP hardware to allow for breakpoints and 
single stepping, some manufacturers in- 
clude software simulators of their cards on 
which to develop AP routines. If these 
simulators accurately model the AP, a pro- 
grammer can use them to debug AP rou- 
tines without using the hardware itself. 
This can result in significant cost savings if 
large numbers of programmers are in- 
volved in a project, since not every pro- 
grammer will need an AP of his own. If 
you ever expect to program the AP on your 
own, you should carefully consider the mi- 
croprogramming support package. 


LANGUAGE SUPPORT Different high- 
level languages require different interfaces 
to their subroutines at the machine lan- 
guage level. It is, therefore, impossible to 
write a set of subroutines that can be called 
from every language. While some AP 
manufacturers support just one language, 
others support multiple languages by of- 
fering several similar libraries, each meant 
to be called from a different language. If 
you want to call a routine meant for IBM 
FORTRAN from Microsoft C, for exam- 
ple, it is not terribly difficult to write a set 
of assembler routines to make the interface 
work properly. But doing so is a nuisance, 


Array Processors: Summary of Features 


~~ 


an 


so it’s better if an AP comes with support 
for your language. 


WORD SIZE AND FORMAT Another 
consideration when comparing APs is the 
word size and format. Most real-world 
measuring devices generate integer data. 
For those operations that do not need the 
tremendous range of floating-point num- 
bers, it is better to process such data as in- 
tegers (see sidebar ‘*The Language of 
Numbers”’). APs that don’t have floating- 
point capability may be perfectly accept- 
able for these types of applications. How- 
ever, even if the input data is integer, there 
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will be times when repeated operations 
will make the resulting integers either un- 
derflow or overflow (that is, become too 
small or too large to be representable). The 
ability to automatically scale integer calcu- 
lations during processing to avoid such 
problems is a big advantage for integer 
cards. 

Just as important as format is the data 
size. A 32-bit integer can represent a much 
larger number than a 16-bit integer, so 
there is much less chance of overflow. 
Similarly, a 64-bit floating-point number 
has very many more digits of accuracy and 
a larger range than a standard 32-bit float- 
ing point. Unfortunately, it takes longer to 
process those extra bits, and performance 
suffers. If you do not need the accuracy 
and/or range of double-precision floating 
point, you might be better off with the fast- 
er, less accurate single precision. 


USING MEMORY All of the cards test- 
ed map their own memory into the PC’s 
memory space somewhere. For the AP to 
work properly, there can’t already be 
memory at the same location. To avoid 
this, you should be able to select the ad- 
dress of the AP. When adding an AP to an 
existing PC, it is much easier to change the 
card to fit the host than to reconfigure the 
host to accommodate the card. 

Most APs maintain their own data 
memory. This allows for faster access dur- 
ing calculations, but it also means that data 
must be transferred to the card for process- 
ing and back to the host when processing is 
completed. The time it takes to do this is 
called the transfer time. Cards that use the 
host's memory have zero transfer time, but 
may not operate as fast. In the final analy- 
sis, it is the overall time that’s important, 
so when reading published performance 
specifications, look to see whether they in- 
clude transfer time. 

Each of the cards stores its on-board mi- 
crocode in very fast RAM within the card. 
Since this RAM is not saved at power 
down, the host computer must reload these 
cards from disk before you can use them. 
This did not present a problem with any of 
the cards tested. Since some applications 
may require ‘‘tumkey”’ operation without 
loading from disk, some of the APs tested 
allowed you to replace the RAM with 
ROM containing the card's microcode. 





The card will still have to be initialized, but 
the AP won’t have to access the disk. If a 
card also requires loading other tables, 
which some do, and if these cannot be 
stored in ROM also, then it makes little 
difference whether the microcode is in 
ROM or not. This is an important point if 
you desire ‘‘tumkey’’ operation. 

Since numeric processing speed is the 
primary reason for purchasing an AP, a 
comparison of performance was a must. 
Because all of the APs were accessed dif- 
ferently, after careful consideration we de- 
cided that the fairest performance test was 
the 1 ,024-point complex Fast Fourier 
Transform (1K FFT). This algorithm is 
commonly used by scientists to find cycles 
in data. We chose the FFT for our testing 
for several reasons. First, it is well known. 
Had we simply invented an algorithm, re- 
sulting times would have meant little to 
readers. Second, it is a commonly per- 
formed operation and its time is, therefore, 
of some importance. Third, the FFT al- 
lows for a great deal of parallelism. The 
more that an AP card can do at one time, 
the better it will fare in the FFT. Finally, 
because it is such a common operation, all 
of the cards tested provided support for the 
1K complex FFT. 

Much thought was given as to whether 
the real FFT, which is an FFT of real num- 
bers rather than complex numbers, was not 
a better test. The primary argument favor- 
ing the use of the real FFT was that labora- 
tory data is more often real integers than 
complex. However, not all of the card 
manufacturers reviewed provided separate 
real FFT algorithms (a real FFT can al- 
ways be performed using the complex FFT 
algorithm). The idea was to compare the 
capability of the cards, not whether the 
manufacturer had included a specific algo- 
rithm or not. However, since measured 
data is so often real, we noted whether the 
manufacturer provides optimized real al- 
gorithms. 

We measured the times for the FFT on 
an 8-MHz IBM PC AT with a 30-mega- 
byte hard disk and 512K of memory. All 
measurements were made with a stop- 
watch by performing enough FFTs to have 
the total time exceed 10 seconds. Times 
listed are per FFT. Although included in 
the FFT time, the transfer is also broken 
out separately. We could not directly mea- 


sure transfer times, but got them from doc- 
umentation supplied by the manufacturer. 


Data Translation 7010 


The Data Translation 7010 array processor 
is a surprising card. It must be the strang- 
est-looking card that I have ever seen. The 
Am29325 arithmetic unit, located towards 
the rear of the card, has a gigantic heat 
sink—almost the size of a deck of 
cards—-sitting atop it. This heat sink pro- 
trudes into the adjoining card slot, far 
enough back that it would not interfere 
with a half-card in that slot. I] checked it af- 
tera few minutes’ operation and it does get 
hot, however, | purposely left the card op- 
erating for an extended period with the 
AT’s top removed and experienced no 
problems. Data Translation is expecting a 
CMOS version of the 29325, which will 
make a greatly reduced heat sink possible. 

Once you get past its strange appear- 
ance, the DT7010 is an admirable card. 
Even though it supports only floating 
point, the DT7010 card was the fastest 
floating-point card tested, faster even than 
most integer cards. And it accomplishes 
this with a PC bus! The DT7010 gains 
much of its speed from using a very large 
instruction word (56 bits). Each instruction 
contains command fields for six different 
processors on the card. It is therefore pos- 
sible to perform several different opera- 
tions in one clock cycle. In addition, the 
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T Data Trstalion WO | 
Data Translation Inc. 

100 Locke Dr 

Marlboro, MA 01752 

(617) 481-3700 

List Prices: DT7010 array processor, 

$4,995. MACH Subroutine brary, $1.495, 
MACH Microcode Assembler and Simula- 

tor. $1.495; MACH Subroutine Library with | 
Microcode Assembler and Simulator pack- 
age, $2.495; user manual without board or 
software. $95. | 
In Short: The DT7010 only does floating- 





point calculation, but 1 was the fastest float- | 
ing-point card tested. It comes with a useful | 
diagnostic dish. and its documentation is 

clear and well indexed. Pe ee 
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architecture includes four pipeline regis- 
ters, which are used to prefetch or get new 
intructions ready from the on-board micro- 
code storage area while the processor is 
working on different ones. 

Included with the card is a diagnostic 
disk containing a single program, TEST. 
This program presents a menu of tests that 
you can run when you unpack the card. 
These are the same tests that the company 
tuns before shipping, so you can use them 
to test for any damage during shipping. 
You should keep this disk in a safe place in 
case the card develops problems. 

Although the DT7010 appears within 
the host's address space, you can strap it to 
any 64K address within the first 1 mega- 
byte. After selecting a hardware address 
that does not conflict with the host, you 
follow a simple procedure in the manual to 
install the software at that address. Al- 
though, theoretically, you could install 
multiple DT7010s in the same host (at dif- 
ferent addresses), Data Translation’s soft- 
ware package does not support this. 

Optional, but a must purchase, is the 
MACH Subroutine library. Different ver- 
sions of this library provide support for 
Microsoft FORTRAN, IBM Professional 
FORTRAN, Ryan-McFarland FOR- 
TRAN, Microsoft C, and Lattice C. An in- 
troductory manual gives you an overview 
of the library’s capabilities and a good feel 
for the card itself. A separate manual that 
comes with the library documents each 
routine, listing the calling sequence, ex- 
plaining its function, and giving its execu- 
tion time on both a PC and AT. The system 
comes with routines for performing most 
real and complex matrix operations. 


—_—_————_—_—_—___——_ 
The fastest floating- 
point card tested was 
the Data Translation 
7010, faster even 
than most integer 
cards, It gains much 
of its surprising 
speed from its use of a 
very large (56-bit) 
instruction word. 


To use the library, the calling program 
must initialize the card by calling the con- 
trol routine APINIT. This routine loads the 
DT7010’s microcode from disk into its 
code memory. Once this routine is com- 
pleted, the calling program can call any of 
the other routines in the library. The spe- 
cial routine APWAIT ensures that the op- 
eration is completed by not returning to the 
calling program until the DT7010 is idle. 
You shut down the card at the end of the 
calling program by calling APEXIT. 

A separate package, the MACH Micro- 
code Assembler and Simulator, allows 
you to program the card and includes a 43- 
page Principles of Operation section de- 
scribing almost every aspect of the card’s 
architecture. The simulator comes in a li- 
brary, much like the high-level language 
support libraries. However, this library is 
not built to access the DT7010, but rather 
to emulate it by performing the AP func- 
tions in software. This simulator is com- 
bined with the debugger to allow the pro- 
grammer to test microcoded routines on 
any PC compatible without using the 
DT7010 itself. The debugger supports sin- 
gle stepping, breakpointing, examination 
of flags and registers, and so on. This ap- 
pears to be a quality package for micro- 
code development. 

Although more expensive than most of 
the other cards tested, Data Translation’s 
DT7010 is a class act. The documentation 
is clear and well indexed. The excellent di- 
agnostics make the card easy to operate. 


Finally, it had one of the best times on the | 


1K FFT performance test. And the real 
FFT algorithm provided was even faster. 
You can’t get much better than this. 





Marinco APB-3016PC 
Marinco APB-3024AT 


Marinco Computer Products markets three 
array processors for PC compatibles: the 
PC-bused APB-3016PC and APB- 
3024PC, and the AT-bused APB- 
3024AT. In addition, Marinco makes 
available special versions of the 3024 for 
the AT&T 6300 and the Olivetti M24. We 
reviewed the 3016PC and 3024AT (the 
3024PC is functionally identical to the 
3024AT). The 3016 is a conventional 16- 
bit integer array processor. The 3024 was 
the only AP tested that had both 16-bit in- 
teger and floating-point capability, the lat- 
ter using a Marinco 24-bit format. 

Having both formats available in one 
AP can be a great advantage if you want to 
use the AP for a variety of applications. As 
noted earlier, integer operations are often 
much faster than floating point, and this 
case was no exception. Notice in the per- 
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Marinco APB-3016PC 

Marinco APB-3024AT 

Mannco Computer Products 

5452 Oberlin Dr. 

San Diego, CA 92121 

(800) 421-4807 

(800) 425-4808 (in Calif.) 

List Prices; APB-3016PC, $2,995; APB- 
3024AT. $3,995. Single: Precision Vector li- 
brary: software with source code, $1,200; 
executable code only, $400. Extended-Preci- 
ston Vector library: software with source 
code, $1,500. executable code only, $500 
Signal-Processing lihrary: software with 
source code, $1,500; executable code only, 
$500. Executive Untiry library: software with 
source cade, $1,200, executable code only, 
$400. GrafPak library. software with source 
code. $900; executable code only, $300. 
HIASM. high-level assembler package (in- 
cluding development software, APMON 
window-based monitor/dehugger, Execute 
Utility brary). with source code. $8700; 
with executable code only. $2,900. 

In Short: This array processor way umque in 
that it was the only one tested that had both 
floating-pornt and integer capability, which 
is useful 1f you want the array processor to al- | 
low you to handle a vanety of applications. 
Unfortunately, the card does not include a 
tre diagnostic test, and the quality of the 
documentation ts inconsistent. 

CIRCLE 659 ON READER SERVICE CARD. 
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= Marinco’s mix-and- 
match philosophy allows 
you to match the required 
software with the proper 
hardware. 


formance tests that the integer FFT times 
for the 3024 are one-third those of the 
floating point. Marinco supplies even fast- 
er FFT algorithms for real input—the 
DT7010 was the only other card to do this. 
The only reservation is whether Marinco’s 
24-bit floating point has sufficient resolu- 
tion and range. 

The 3024's program and data memory 
were independently strappable to any 32K 





The Marinco APB- 
SOL6PC isa 
conventianal 15-bit 
integer array 
processar. The card 
is equipped witha 
program that 
performs sample 
calculatians but lacks 
a true diagnostic 
program ta verify its 
operation. 


——— 
The Marinco APB- 
3024AT was the only 
array processor 
tested that had both a 
16-bit integer anda 
24-bit floating-point 
capability. Marinca 
markets an optianal 
debugger and high- 
level assembler to 
support microcoding 
af the 3024. 


| boundary. The 3016 required a PAL (pro- 


grammable array logic) modification at the 
factory to change program and data memo- 
ry. Unfortunately, while the cards come 
with programs that perform sample calcu- 
lations, neither card came with a true diag- 
nostic test program to verify its proper op- 
eration. 

The quality of Marinco’s documenta- 
tion is inconsistent. Some of the diagrams 
appeared to be reductions of larger sheets 
and were too small to be read clearly. The 
Hardware Reference section describes the 
AP card purchased. Each optional library, 
which includes the Single-Precision Vec- 
tor, Signal-Processing, Extended-Preci- 
sion Vector, and GrafPak libraries, comes 
with its own documentation. Source code 
is also available for each. 

To use the card, the user code first ini- 
tializes the address of the cards in software 
with the SETAPB call and then loads the 
microcode contained in two different files 
via the QLOADP call. Finally, something 





called the Omega table must be loaded us- 


ing the special LODOMEGA call. At this 
point, you can use the card until you shut 
off the PC’s power. Although it uses a 
longer process than some other cards, the 
advantage is that you need only initialize 
the Marinco card once. And to make 
things a little easier, Marinco has provided 
examples for you to copy. 

Marinco markets a separate high-level 
assembler, called HIASM, to support mi- 
crocoding of the 3016 and 3024. HIASM, 
while not truly a language like Pascal or 
BASIC, does appear to be easier to use 
than most assemblers. To support it, Mar- 
inco markets a window-based monitor/de- 
bugger known as APMON. This monitor 
allows access to the registers on the card as 
well as supplying breakpoints and per- 
forming other functions. I can’t imagine 
anyone purchasing the assembler without 
the debugger. 

I very much like Marinco’s mix-and- 
match philosophy, which allows you to 
match the required software with the prop- 
er hardware. Marinco's cards turned in ex- 
cellent performance test times. If you need 
either a fast integer card or an integer/float- 
ing point switch-hitter, there is a Marinco 
card for you. 


Sky 321-PC/AT 
Model 3261 


Sky is one of the older names in array pro- 
cessing. The company makes APs for 
many different computers. The 321- 
PC/AT Model 3261 is the PC version of 


oe FIL 


Sky 321-PC/AT Modet 3261 | 
Sky Computers Inc. | 
| 





E 
—_ 


Foot of John St. 
Lowell, MA 01852 
(617) 454-6200 
List Prices; Sky 321-PC/AT Model 3261, 
$2,300; optional C Compiler, Model 

| TCNCB-O, $500. 
In Short: The 321 is designed to work with — | 
Sky or other analog-to-digital data collection | 
cards and can process the data coming from 
them in real time. 
CIRCLE @58 ON READER SERVICE CARD 
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PROBLEM: There’ just no easy way to move from one 


software program to another. 


THE SOFTLOGIC SOLUTION: Software Carousel 


Now you can keep up to 10 programs 
loaded and ready to run. 


Hard to believe, but some people are 
happy with just one kind of PC software. 
Wall, this i is not a product for them. 

But if youre someone who 
depends on many packages, all 
the time—someone who'd use 
several programs at once if you 
could, well now you can. With 
Software Carousel. 


Why call it “Software 
Carousel”? 


In some ways, Software 

Carousel works like the slide 
jector youte used to. You 

oad a handful of pictures, view one at a 

time, then quickly switch to another. A 

simple idea, with powerful possibilities 

for computing. 

Here's how it works. When you start 
Software Carousel, just tell it how much 
memory you have, load your software and 
go to work. 

Need to crunch numbers? Switch to your 
spreadsheet. Need your word processor? 
Don't bother saving your spreadsheet file. 
Just whip over to your document and do 
your work. Snap back to your spreadsheet, 
and it’s just like you left it. 

With up to ten different programs at your 
fingertips, you'll have instant access to your 
database, communications, spelling checker, 
spreadsheet, word processor, RAM resident 
utilities, languages, anything you like. 


Reach deep into expanded memory. 


This could be the best reason ever for 
owning an expanded memory card, like the 
Intel Above Board, AST RAMpage, or any 





card compatible with the L/I/M Extended 
Memory Standard. 

Software Carousel puts programs into 
this “high-end” memory for temporary 
storage when they’re not in use. And 
switches them back out when 
-you want them. It’s fast, effic- 
ient, and easy. 

If you want, Software Car- 
ousel will even use your hard 
drive for swapping. Just allo- 
catea portion for storage, and 
go to work. 


Sidekick, Superkey 
and Ready. All at the 
same time. 


You know what happens if 
you try loading two or more RAM resi- 
dent utilities at once. You 
get crashed keyboards, 
frozen screens, all kinds of 





TM 


like Windows and TopView. 

Set it up once and Software Carousel 
remembers forever. Better still, Carousel 
will look for the programs you use most 
often and optimize them for quickest 
access. 

The way we see it, there are certain 
things you have a right to expect from your 
computer. Access to your software is one 
of them. At just $59.95° a copy, Software 
Carousel is the best way to get it. 

See Software Carousel at better com- 
puter dealers everywhere. Or order today 
by calling 800-272-9900 (603-627-9900 
in NH), or mail the coupon below. If 
you find this product does not meet our 
advertised claims within 30 days of 
purchase we will arrange for a prompt 
refund. 


interference between pro- 
grams fighting for control. 

With Software Carou- 
sel, you can have as many 
accessories and utilities on- 
tap as you want. Just load 
different ones in different 
Carousel partitions. Since 
they can't see each other, 
they can't fight. 


The easy way to 
maximize PC power. 


With all this power, you 
might think Software Car- 
ousel is complicated and 
difficult to use. Not so. Par- 
ticularly when you com- 
pare it to other programs 
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| a7 Software Carousel $5095! 


YES! Send me_____copies of Software Carousel at just 
$59.95 °each. 


Nai 
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Card # Exp. Date. 

Signatur 

SoftLogic Solutions, Inc. 

530 Chestnut Street 

wore = SOLUTIONS 
| (603-627-9900 in NH) | 
| Call today: 800-272-9900 | 
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@ THE SCIENTIFIC PC 


Performance Tests: 
Array Processors 


‘gh 


MAGAZINE 


fe tested array processors using the 1,024-point 

complex Fast Fourier Transform (1K FFT) algo- 
tithm, which is an algorithm commonly used by 
scientists. This algorithm ie used to determine the 
cycles in data—for instance, the cyclical nature of 
stock prices. Although the 1K FFT Is numerically in- 
tensive, the execution time is basically insensitive to 
variatione in the data. Therefore il makes little differ- 
ence in execution time if the data consists of all zeros 
or wildly different numbers. 

The lesting environment consisted of an 8-MHz 
IBM PC AT with a 30-megabyte hard disk and 512K of 
memory. The result, given in milliseconds, repre- 
sents the execution time per FFT. All measurements 
were made with a stopwatch. In order to be able to 
time the operation, we made sure that the total num- 
ber of executions gave a result in excess of 10 sec- 
onds; we then divided the result by the number 
of executions. 

Each ber in the chart indicates the average time for 
the operation, which includes both the caiculaton 
and the transfer time between the array processor 
and the host CPU. Transfer times could not be mea- 
sured directly, but were derived from the documenta- 
tion supplied by the manufacturer. You'll notice thel 
the two products from Systolic Systems show a 
transfer time of zero. These cards rely on the CPU 
and memory of the host computer. As a result, their 
execution times are more then four times slower than 
those of the other carde tested. The only advantages 
are that by using the host's memory, the Systolic 
products avoid conflicts with already Installed 
memory and don't require separate program- 
ming languages. 

All of the cards tested support the 1K complex 
FFT; however, only the Marinco APB-30244T sup- 
ports both floating-poinl and integer calculations. 
Products such as the DT7010 from Data Translation 
that are capable of parallel processing will have 
Much faster execution times for the algorithm. Keep 
in mind that lest results for floating-poin! and integer 
calculations are not comparable, 


Sky’s family of 16-bit integer, digital-sig- 
nal processing cards. 

The 321 is different from the other 
cards tested in that it is designed to work 
with the Sky analog-to-digital (or similar) 
data collection cards. The 321 card can 
process data from the data collection card 
in real time. A 10-megabyte-per-second 
alternate input and output bus, which al- 
lows input and output processing to be 
handled as a continuous process, is located 
on the top of the 321. You use an included 
ribbon cable to connect this bus to the data 
collection card. As a result, even though 
each Sky microprogram can perform only 
one function, the Sky card is able to accept 
entire program ROMs. If you would like to 





1K FFT Floating-Point 
Calculations 
[3 catcuistion time 


Transter time 
(Times given in milliseconde) 


APG-3016PC APB-3024AT 


Data Translation Marinco 
inc. Computer 
Products 


1K FFT integer 
Caiculations 


Marinco 
Computer 
Products 


DT7010 
Data Translation 
Inc 


Mannco 
Computer 
Products 


Marinco 
Computer 
Products 


perform more than one operation, you can 
“‘cascade,"” or hook, multiple 321 cards 
together. 

For performing more typical AP appli- 
cations, the 321 can be fed data via the PC 
bus just like the other cards tested. In this 
mode, the 321 forms a nice integer-pro- 
cessing card. 

Unlike other array processors that come 
with one or very few microcode libraries, 
each containing many entry points that 
perform different functions, the Sky card 
comes with many different microprograms 
that each perform one function. As a re- 
sult, every time you want to perform a dif- 
ferent function, you must load a different 
microprogram. This could prove to be a 


APB-3016PC = APB-3024AT Sky 321-PC/AT 


Sky 321-PC/AT —PC100-32 
Medel 3261 Sysiolic 
Sky Computers Systeme Inc. 

Inc. 


Systolic 
Systems inc. 


PC 100-64 
Sysiolic 
Systems Inc. 


PC 106-32 
Model 3261 Syslotic 
Sky Computers Systems Inc. 

Inc. 





problem for applications that are not dedi- 
cated to a single function. However, the 
card can be quickly reloaded in as little as 
50 milliseconds if the routine is already in 
the host’s RAM. 

The data memory on the 321 maps into 
128K of host memory area. The system 
comes with straps that let you start this 
128K on any 64K boundary between ad- 
dresses 40000H and BOOOOH. Although 
this approach is not a problem with dedi- 
cated signal-processing PCs without video 
displays, the presence of a video adapter 
limits the host to 512K of conventional 
memory. 

The manual provided with the card is 
large and clear, with large chapter dividers | 
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the harder it has to work. 


THE SOFTLOGIC SOLUTION: Disk Optimizer” 


Your hard disk will run faster when it's 
not chasing around after files. 


to look. 
Remember the old days when your hard i And the results are often 


back together where they belong. Next time 
yout drive reads sia just one place 











drive was new? Remember that smooth, fast, ay 4st ic, i iti 
slick performance? Those quick retrievals, fj = oe nae Hi seca ae 
tapid saves, lightning-like database sorts? two thirds. Database sorts that 
Well ever since, DOS has been doing its | used to take hundreds of head 
best to slow your hard drive down. Not F moves now proceed quickly and 
by slowing down the motor, but by efficiently. And since head move- 
king your files up into pieces. ment is now at an absolute mini- 
Storing different chunks in different mum, your disk drive will lead 


B RETRIEVAL 
TIME 


. Data files,  OVET- more ive li 
En and batches that started out aliases pee: 
in one seamless piece are now Analyze, scrutinize, optimize 
scattered all over. Me a“ i‘ 4 

Loading is slower. PERCENT FRAGMENTATION Before you optimize, you'll probably 

Sorting is slower. ‘The more fragmented vor fier the ovest want to analyze. So Disk Optimizer 
Retrieving, backing-up. shows you, in ntages, how much 
Everyth i arte because fragmentation has taken place—on the 
your disk has to work harder. entire disk, in individual 


Problem is, it’s something that ha so 


directories, or for of 
gradually you may not notice the difference. 7% ape fF 


PROBLEM: The more experience your hard disk has, 





even better than before. Not only will it 
optimize your disks in fat less time than it 
used to, but it actually speeds up retrievals 
even more by letting you give priority treat- 
ment to your most used files, like programs 
and batches. 

When you think about it, it’s simple. 
The longer you own your hard drive, the 
more you come to depend on it. But the 
longer you wait to get Disk Optimizer, the 
less performance you'll get. 

Use it just once and discover what thou- 
sands of satisfied PC users already know— 
$59.95° is asmall price to pay to restore 
the speed and performance you count on. 

See Disk Optimuzer at bettet computet 
dealers everywhere, ot order today by call- 
ing SoftLogic Solutions at 800-272-9900 
(603-627-9900 in NH). Or mail the cou- 
pon below. 


At least, not until you see the dramatic ee” — | ky Disk Optimizer $59%5 F 


improvement after using Disk Optimizer. Plus, there's built-in data 





YES! I want to put the zip back in my hard disk. 











. Sie security that lets you assign : : He a 
ae fesiaaeimaticay It’s a problem passe it ae iy files or | ecm copies of Disk Optimize right away. | 
file groups as you want. | | 
Watch yout hard drive the next time it And the File Peeker gives Company 
reads or writes a file. Each “blip” of the LED you an inside look at the | Address. a | 
means the drive-head is moving to another structure of files. It’s a great City State/Zip 
place on the disk—either to pick up or lay way for non-programmers to | = | 
down another chunk of data. learn more about computers Check Enclosed 0 VISAQ) MCO) AMEX 
And the truth is, head movement takes and a powerful tool for | Card # Exp. Date___ | 
time. Far more time than actual reading and professionals who want to Sigchture 
writing. What's worse, all this head move- analyze the contents of their | er : : | 
ment causes extra wear and tear that can disks. SoftLogic Solutions, Inc. 
a ae Get your bard disk back in | Mochere Noo  SOFTLOGIC | 
Disk Optimizer—Tunes up your disk shape—with new improved | 800-272-9900 SOLUTIONS | 
by cleaning up your files. Version 2.0 | (603-627-9900 in NH) | 
Dike iesicatzer soe kalba Reading alliche Head cabelice baneiew : ee ele 0 
scattered pieces of yout files and putting them Disk Optimizer Version 2.0 is Call today:800- 272-99 OC 6 | 
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*plus $5.00 shipping and handling. 
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and a good index. A diagnostic program is 
supplied with the card to verify proper in- 
stallation. Although not menu driven, this 
program is thorough, clear, and easy to 
use. The documentation, which includes 
the Texas Instruments manual on the 
32010 microprocessor, makes it clear that 
Sky capects the user to microprogram the 
32]. Sky includes a 32010 assembler and 
sells an optional C compiler for its AP, and 
its SKYDEB debugger contains all the 
usual features, such as breakpoint and sin- 
gle stepping. 

The Sky 321 is a sound integer AP, es- 
pecially designed for standalone, tumkey, 
and real-time applications. 


Systolic Systems 
PC100-32 

| Systolic Systems 

| PC100-64 

Systolic Systems markets two floating- 
point array processors for the AT: the sin- 
gle-precision PC100-32 and the double- 
precision PC 100-64. These two processors 
differ from the other APs tested in that they 
have no microprocessor or memory of 
their own, relying instead on the intelli- 
geuce and memory of the host AT. This 
cfeates certain advantages and disadvan- 
tages. 

‘The most obvious disadvantage is a se- 
rious degradation of speed. The PC 100-32 
required four times as long to complete the 
1K complex FFT performance test as some 
of the other cards we reviewed. Another 
serious consequence is loss of concur- 














A gO TT 
Most array 
processors come with 
afew microcode 
libraries, each 
performing many 
Junctions. But the Sky 
321-PCIAT Model 
3261 comes with 
many microprograms 
that each do one. To 
execute several 
functions, you hook 
up multiple 321s, 





| rency: the host processor is not free to per- 
form other tasks while the AP is perform- 
ing its computations. 

At the same time, this architecture has 
several important advantages. Since the 
PC100 uses the host's memory, it doesn’t 
have to transfer data from the hosts mem- 
ory area into the AP’s memory before per- 
forming the calculation, and then back 
again afterwards. Furthermore, there is no 
need to strap the card to any particular ad- 
dress to avoid conflicts with already in- 
stalled memory. By using the host micro- 
processor, programmers of the PC100 do 
not require separate software development 
tools, nor must they go to the trouble of 
learning a new instruction set. 

Interestingly, Systolic Systems markets 
a separate library, called MathPak 87, that 
provides the very same high-level lan- 





PC 
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Systolic Systems PC 100-32 

Systolic Systems PC 100-64 

Systotic Systems Inc. 

1065 E. Brokaw Rd. 

San Jose, CA 95131 

(800) 621-0854, ex, 123 

(408) 286-0421 

List Prices: PC 100-32, $4,240; PC100-64, 
$4,485; MathPak 87 library , $495. 

In Short: The single-precision PC 100-32 
and the double-precision PC 100-64 have no 
microprocessor or memory of their own, us- 
ing. instead, those of the AT. This resutts in 
slower speeds, but you don’! have to worry 
about conflicts with the instalted memory. 
CIRCLE 657 ON READER SERVICE CARO 









































a Systolic Systems 
includes a good 
diagnostic program with 
the PC100s that displays 
a table of pass/fail 
results. 


guage routines but doesn't use the PC100. 
Although this package is not as fast as the 
PC 100 package, it requires no special 
hardware other than an 8087 or 80287 
math coprocessor. MathPak 87 can come 
in handy for programmers developing 
code because it reduces the number of ex- 
pensive PC 100s necessary. 

The documentation currently being 
shipped with the PC 100 is woefully inade- 
quate. The routines available to high-level 
languages are described clearly and com- 
pletely, and useful examples are given, but 
the manual describes some earlier hard- 
ware implementation. Much of this section 
is inaccurate and misleading. By the time 
you read this, however, Systolic Systems 
should be shipping a new three-ring binder 
manual that addresses these criticisms. 
The PC 100 package contained support for 
IBM Professional, Ryan-McFarland, and 
Microsoft FORTRAN; Microsoft, Lattice, 
and Computer Innovations C; and Micro- 
soft Pascal. 

Systolic Systems includes a good diag- 
nostic program with their array processors. 
This program automatically and rapidly 
performs several different types of calcula- 
tions, displaying a table of pass/fail re- 
sults. The presence of all **pass’’ respons- 
es verifies proper functioning of the board. 
The PC 100-32 worked properly on both 6- 
MHz ATs and the newer 8-MHz ATs, 
however, the PC 100-64 reviewed had not 
been updated to work on 8-MHz ATs. An 
8-MHz version of the PC 100-64 should be 
available soon. 

Although the PC100s could not match 
the operation of the other AP boards in PC 
Labs 1K FFT performance test, its perfor- 
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The single-precision 
PC 100-32 from 
Systolic Systems, 
without its own 
microprocessor or 
memory, relies on 
the CPU and 
memory of the host 
AT. The host, 
therefore, connot 
perform other tasks 
while the AP is doing 
computotions. 








The double-precision 
PC100-64 olso relies 
on the host's CPU. 
Aso result, 
programmers who 
use either of the 
Systolic Systems 
PC100 cards do nat 
need separate 
Software development 
tools, nor must they 
leorn anew 
instruction set. 
EL 0 Te 








PC Eso 1, To 
CHOICE 
e Data Translation 7010 
e Marinco APB-3016PC 


If price is not a consideration, Edi- 
tor’ s Choice goes to the Data Trans- 
lation 7010. Although it supports 
only floating point, it was the fastest 
Sloating-point card tested—faster 
even than most integer cards. The 
card is easy to install and comes 
with an excellent diagnostic pro- 
gram. 


mance was much better than that of a sim- 
ple numeric processor. For applications 
that do not require extreme performance, 
the unique architecture of the PC100s and 
the support of the MathPak 87 library give 


For those of you who are on 
more limited budgets, the Marinco 
APB-3016PC will also give you ex- 
cellent performance, and at a rea- 
sonable price. Not only is this the 
only array processor we tested that 
offers both 16-bit integer and float- 
ing-point capability, bur it was also 
one of the fastest cards tested. 


them unique advantages over their com- 
petitors. Pu 


Stephen Randy Davis is a frequent contrib- 
utor to PC Magazine. 











VechiUriter, 
the lg 


great looki 


TechWriter™ is a powerful 
technical word processor for PCs and 
compatibles that shows you on screen 
exactly what you'll get on paper. Math, 
chemical, Greek, diacritical marks, 
oversize brackets, sub- and 
superscript— 3 
everything. A CH; cH, 
Boston Computer nals 

iety reviewer said, 
“TechWriter is solidly cH, 
constructed so that when it 
looks right on the screen, it will 
print correctly on paper.” 

TechWriter displays and prints 
nearly 300 scientific and technical 
characters. An optional font generator 
lets you 
create custom 
characters. 


TechWriter 
helps you 
make complex 
material crystal 


clear. And, function keys, menus, 
onine help, comprehensive 
documentation, color-coded keyboard 
overlay, and automatic footnotes, 
contents, and indexes make document 
preparation easy. There’s even an 
optional 120,000-word spelling 
checker. 

‘TechWriter $395. Font maker $50. Spelling Checker 
$50. Visa and MasterCard welcome. Informabon or 
orders, call (617) 899-7244, or write CMI Software, 
1395 Main Street, Waltham, MA 02154, Supports 
popular dot matnx, letter quality, and laser printers. 
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Look At What The Editors Are Saying! i) 


PC Magazine Editor’ B ‘Choice 


Standard-286 Il 


8 MHz/0 Wait State 

“The only thing standard with the CompuAdd Standard-286 II that 
| tested was its AT compatibility andits name. Withits 8-MHz clock, 
zerowait State, speed and reset switches, and six 16-bit buses, the 
Standard-286 || stands out from its competition...its performance, 
features, and price are enough tomake me want totake it home.” 
Vincent Puglia PC Magazine Vo! 6#3 

“In Short: Low base price, a Phoenix BIOS, the ability toswitch 
speeds with rebooting, and a reset switch make this one of the best 
of the bargain compatibles. “pcitagazne vot 662 


© 8MHzSpeed 

° OWait State ¢ ATStyle Keyboard 
® Intel 80286 = Phoenix BIOS 

© 200 Wett Power Supply ¢ §12K RAM 


© Clock/Ceiendar wiBettery Beck-up © 1.2M8 Fioppy Drive 


Now Only.... $995 


Now Available 


Standard-286/10 Standard-286/12 


© 10MH2 Speed 









* 12MHzSpeed * Intel80286 Processing Power 
: ee Z eta nove * 512K RAM Expandable © 200 Watt Power Supply 
= 200 Watt Powar Supply * Dual Floppy/Hard Disk Controliar 2 to wso9 pera Ps © Dual Floppy/Hard Disk Controller 
© Clock/Calandar wiBattery Back up * ATStyla Keyboard 1 2MB Floppy Controller © ATStyle Keyboard 






* Clock/Calendarw/Battery Back up = « One Year Warranty 


$1895 


Flash Card-20 Flash Card-30 


Zak * Western Digital controller 
fo * Boots from Flash Card 7 * Boots from Flash Card 
' e 20MB3'2”"HardDisk Editor’sChoice «+ 39mMB3%"HardDisk 


“For those more concerned 
¢ OneYearWarranty — winbudgets. the Standard ® One Year Warranty Pr - 
an Brand Flaah Card-20and Pass , 
e Installsinminutes — FiaahCard-30standout as * Installsin minutes f° 
the best low-cost choices f 
e Shockmounted _ Wealsolike theirstraight- ¢ Shock Mounted 
forwardand honest simplicity 


Either product would be a good. 
honest additron to your PC. 
Winn L. Rosch PC Magazine 


Vol 643 


Compufidd somes 


| Tech Su 
|“Personal Computer Products” pacsnger.cintexaecal 
12303-G Technology Austin, TX. 78727 
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TURBO-88 


Keyboard selectable clock speed 
ATimstyle keyboard 

256K expandable to640K 

on motherboard 

8 expansion slots 

Intel 8088-2(4.77 of amHz) 

1-360K half-height drive 


“CAREER STARTER KIT”’ 


Everything You Need To Begin Serious Computing Immediately! ! 


Only 


IBM compatible Stendard Turbo-83 system 
with Intel BOB8-2 (4 77-BMHz) processor. 256K 
RAM expandeble fo 840K on main board, end & 
expansion elols Helf-height, double-sided dis- 
kefle drive, diskelle drive controller, Hercules 
compatible monochrome graptice adapler 
card wilh pareliel port, 135 wett power supply 
end AT(Im) elylekeyboard. 


Monitor 


High resolution ( 750x350 ) ember mono 


chrome monitor with 12° display screen 


_ 


$895 


Monographics Capability Included 


Printer 


100 GPS dol matrix 60 column printer with 


fricllon end Itactor feed end ell-poinie- 
addressable graphice capability. 


Software 


MS-DOS 32, ZEN Word (word proceseing & 


spelt checker) ZEN Calc (epreadsheel) and ZEN 
‘Link (communication package) 


tinuous-lorm paper, printer 


sheel 
aoe end 10blenk diskeites 


PC-AT.. 


© Dual fioppy/hard drive 


controllar 
© 256K RAM 
® One 1.2MB floppy 


$2495 


PC-XT.. 


© 256K RAM 

© Two 360K floppy drives 

* Expandable to640K on 
on motherboard 


$1195 


BUILD YOUR OWN TURBO 


The TURBO Board stands out from the competition: 


« High-speed 6068-2 


keyboard switchable between 


4 77MHz end8MHz 


© 1024KB capacity wilh 256K chipa 


(150ns of 120ns) 


© On-board cfock-calendar with 


baltery back-up 


* Keyboard lock circuit 
¢ Turbo LEDcircuit 

© Herdwere resel clrcuil 
© BIOS included 

© Game port 

* Bexpansion slots 


ADD-ONS tocomplete the ula 


Diskette Controtier (FDC) 
360KA Diskette Drive. 
Keyboard 

256KE RAM chips (set of nine) 


See our monitors end video cards elsewhere in this ad. 








Text Mode 80. Col. x 25 Characters 


Graphics Mode 720 x 348 Pixels 


Parallel Port 


MonoCard 
w/ Parallel Port 


$79 


Color Display Cards 


Card 


ColorCard $ 7 9 
640 x 350 Pixels 


w/Parallel Port 
256K DeplayRAM $179 


ATVO 
oe & Parallel Port . $ 7 5 
PCcyO 


yf 
Also hasa Clock/ 
Calen omy & Game Port $ 79 


Samsung 

12" Flat Screen 
With Tilt & 
Swivel Base 


$109 


Samsung 
14" High 
Resolution 


UpTo 1.5MB 
Sel Parl Po 

‘ont 
forlBMAT® w/ok® 1 69 


a 


a ———— 


"Personal Computer Products” 


Multifunction Card 


384K RAM 
Clock/Calendar 
Serial Port 


Intel 80286 Processing 
Power For 
The PC 


$39 
$109 
$129 


MEM-576w/0K 
EMS PCw/0K 
EMS ATw/0K 





Parallel Port 
Game Port 
Software 


$125 


1200 Baud 
Standard Brand $ 99 


1200Baud Everex $129 
2400 Baud Everex $23 9 


rte. $139 
For The IBMe PC or XT 


LLL bt tie io 


THRUST MTT 
a Who r 


$69 


5151-(Pictured} 
AT Style 





















Quality Hard Disk Drives For AT’ Compatibles 


¢ Whitney Technology Flexures 


© One Year Warranty And Sliders 

* 28ms Average Seek Time © Fail-Safe Automatic Actuator 

* Linear Voice Coil Closed Loop seals 
Servo System © Low Power-14 Watt uataby Power 


AAMAB 2%... eee 
TODNB wns oes 


Hard Drive Kits 





acktine 






V2 Height 
Ftoppy Drive 


$99 


ACAY Fl. 





Hard disk drive, controlier board, cables, 


mounting hardware, installation manual. Streaming Tape: 

Compaq kit has 3¥2" shock-mounted drive. Stream-20 by Teac for your PC and Stream 
QOMB Reo ..c 22+. seers s $375 60 by Wangtek for your AT 
3O0MB(RLL)............-.. $449 Stream-20................ 





20MB (for Compaq)........ $395 Stream-60................ 














Vega EGA Deluxe 
Enhanced Graphics Adapter 


Compatible with IBM EGA 
Board, 256K of Display RAM, 
Supports Popular Software 
Written forthe IBM. PC. 


cence, $369 


NEC MultiS 


« 384K RAM 
* Serial Port 

* Parallel Port 

« Memory Expansion 
© Clock/Calendar 

« 2Year Warranty 


$395 RAN 












ge! (256K) 





Advantage',128K) 
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Tiny Turbo 286,.,, 


¢ Uses 80286 Processor (8MHz) HX-12coior Monitor 

¢ Keeps Original 8088 InSystem HX-12E 

© Processor Selectable To Enhance Color Manitor . 
Insure 100% Compatibility 

* Optional 80287 Numeric 


Adjusts horizontal 
frequency, up to 800x560 
resolution, supports TTL 
andanalog inputs, 13”” 


display. lays 
Processor 
599 ss 

Monochrome Monitor 

Gur Policy: Alt prices include fully inewyed UPS ground anipping on All orcers supped ar Continents! US A No surcharge for VISA MasterCard or 

UPS COD payment! (Minimum purchase of $50 on COD 4 nel term orders) We accep! Fortuae 1000, Governmental & instttulonal puichase orders on | 

net iene! bas with redit anproval) el no additional charge Aliow § days to: personal check and company checks lo clear No warranty work done 

without prool of purchase 

j Add 7'a% saint tac tla Teras resident Pnces are subject to change All equinment carnes a new laciory warranty Ail retumed iter must be 


] accompanied by a return Rulherization umber and subject lo avestocking fee Order Toll Free: 


Corporate & institutional Accounta Walcoma: Our national accounts division is dedicated fo provihng [he promol professional sarvice required 

tte Regs Vie ines: tunA yy MnoGtny We iccept PO on @ net terms basis {minimum order $50 please) oller next day shipping tae fully 800-531 -5475 
ineured UP ground stipment We atter a fuletime technical statf io answet any questions thal might arise and to make las! repair needed 

You "inaticé the ailterence In Texas Call: 542-250-5541 


AST SoFakfu. Advantage’ and RAMpage! are registered Itademarks of AST Research nc IBM P{-XT and PC-AT are registered trademarks of . 
International Businass Machimes Corporation Amdek Compaq Epson Hayes Hrereuies ter! Okidata Panasonic Poncefon Graphic Systems and Teac Tech Support: 800-527-3125 


1 are iademaiks ot ine respective Companies CIRCLE 227 ON READER SERVICE CARD 
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@ SPECIAL REPORT ® STEPHEN RANDY DAVIS 


HANGING THE 
RULES 
OF THE GAME 


The final answer for complex 
calculations may be non-Intel-compatible 
processors. These ‘‘computers on a 
card” cannot be integrated with the PC’s CPU, but 


they offer many other advantages. 


n all too many situations, 80287 accel- 

erators and array processors just don’t 

meet the needs of scientists, engineers, 
or researchers. 

The Intel 8087 floating-point unit 
(FPU) is ancient as microchips go, and its 
younger sibling, the 80287, is not much 
better. Those interested in really heavy- 
duty processing will find these chips inad- | 
equate, even with an accelerator. 

And while array processors are the un- 
disputed musclemen when it comes to per- 
forming a small number of calculations on 
a massive amount of data, they are not suit- | 

| able for applications that require a large 
} number of calculations on a small amount 
of data. For instance, scientists are often 
unable to solve problems directly. Instead, 
they might start with an arbitrary guess at 
| the solution, plug that number into the 
} equation, and see whether it solves the 
problem. Then, depending on the answer, | 
they would adjust the guess and plug it | 





back into the equation. In this way, a sci- 
entist gradually zeros in on the correct an- 
swer. 

Newer processors with newer floating- 
point processors have been designed since 


| Intel developed its 8087 and 80287 chips. 


They incorporate improvements in chip 
technology and they are good choices for 
solving such problems. National Semicon- 
ductor’s 32032/32081 CPU/FPU can pro- 
cess floating-point numbers roughly three 
times faster than the 80286/80287 combi- 
nation, and Motorola’s 68020/68881 is 
roughly six times faster on straight numeri- 
cal computations. 

Plug-in accelerators using these 
chips—the non-Intel-compatible (NIC) 
cards—give PC users access to these alter- 
native processors. Due to the differences 
between microprocessor families, very lit- 
tle integration of NIC hardware with host 
PC hardware is actually possible. The 
NICs are really quasi-independent ‘‘com- 





puters on a card.’’ Besides the CPU itself, 
these cards must have their own clock cir- 
cuitry, memory, memory management, 
and floating-point processor. This self-suf- 
ficiency allows the plug-in cards to use 
wide 32-bit data paths, rapid processor 
clocks, and other such tricks to enhance 
performance. In some cases, the results are 
truly impressive. However, NIC cards do 
use the standard I/O channels—such as the 
keyboard, screen, and disk—of the host 
PC, which limits the data transfer rate to 
and from the NIC. 

One warning: as with the array proces- 
sors, you won’t be able to use the non-Intel 
cards to improve the performance of off- 
the-shelf software. This is typically not a 
problem, since you'll probably need to 
write your own software for your specific 
number-crunching applications. Howev- 
er, it makes software support an important 
consideration. All of the NIC manufactur- 
ers provide the necessary assemblers and 
compilers for their cards. 

Besides the speed benefits, program- 
mers who dislike the assembly language of 
the Intel card might like the fact that using 
these cards gives them access to a different 
instruction set—perhaps one more to their 
liking. Assembler progammers, for in- 
stance, particularly tend to like the 68000 
instruction set. Different CPUs also have 
different operating systems. Although 
UNIX look-alikes exist for the 80286, offi- 
cial System V UNIX ports exist for the 
32000 family of microprocessors. These 
advantages make some NIC cards very at- 
tractive to companies and universities in- 
terested in creating the equivalent of a 
good-sized minicomputer out of an inex- 
pensive PC. 

To give you some idea of what is cur- 
rently available, PC Magazine examined 
several NIC cards manufactured by Defin- 
icon Systems, Opus Systems, and Inmos 
Corp.; these cards incorporate the National 
Semiconductor 32032, the Motorola 
68020 and the Inmos T414 microproces- 
sors. Since each of these cards has a wide 
range of features and performs different 
functions, we were simply unable to per- 
form a standard set of tests to compare the 
cards with each other. Nonetheless, while 
each of these cards uses a different ap- 
proach, any one would be a welcome addi- 
tion to my PC. 
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DSI-780 Series 


Definicon Systems named this card the 


DS1-780 to indicate that its number- 
crunching capability is similar to or ex- 
ceeds that of that old workhorse of the 
engineering community, Digital Equip- 
ment’s VAX 780. At first | was dubious of 
this claim, but comparisons of several 
benchmark tests substantiated it entirely. 
For instance, the popular DSI-780+/4 
RAM measured 1.3 million Whetstones 
(the Whetstone is a standard benchmark 
test for speed). In contrast, a VAX 780 su- 
permini measures I million Whetstones, 
and the top-of-the-line VAX 8600 mea- 
sured 2 million Whetstones. It was only a 
few years ago that an entire department 
considered itself lucky to have access to 
just one VAX 780; now you can have one 
in your PC. 

The DSI-780 comes in quite a number 
of models, all of which operate the same 
way, differing only in speed of perfor- 
mance. The smallest, the DSI-020, con- 
tains a 12.5-MHz 68020/68881 with I 
megabyte of RAM and costs $995. There 
are a number of models, increasing in 
clock speed and memory up to Definicon’s 
most popular model, the DSI-780+/4, 
which comes with a 20-MHz 68020/68881 
with 4 megabytes of RAM and goes for 
$3,595. You can also get larger models 


BeAwG. TELE 


DSI-780 series 
Definicon Sysiems Inc. 
31324 Via Colinas, # 108/9 
Wesilake Village, CA 91362 
(818) 889-1646 
List Prices: DS1-020, $1,094; DS1-750/1, 
$1,495; DSI-780/1, $1,995; DSI-780/2, 
$2,495; DS1-780/4, $3,295; DSI-780+/1, 
| $2.295, DS1-780+ /2, $2,795; DSI-780+/4, 
| $3.595; DSI-780+ /8, $7.995; DSI- 
| 780+/16, $13.996. FORTRAN compiler, 
$528; Pascal compiler, $448; C compiler, 
$398: Silicon Valley Basic Interpreter soft- 
ware, $248, Graphics package, $188. 
In Short: A senes of plug-in accelerator 
cards that use the Motorola 68020/68881 to 
give the PC number-crunching capability 
similar to or exceeding that of Diutal Equip- 
ment Corp.’s VAX 780 supermini 
CIRCLE 656 ON READER SERVICE CARD 











that contain up to 16 megabytes of RAM. 


| However, the price of these models in- 


creases disproportionately and changes 
frequently because of the need to use cost- 
ly I-megabit chips. Definicon made the 
DSI-780+ /4 available for review. 

Even though these cards sport an AT- 
style double connector, you can also install 
them in a PC (if nothing gets in the way of 
the second connector). 

The DSI-780+ does not provide its 
own operating system. DSI executable 
programs are carried in DOS directories 
and look like any other file except for the 
characteristic .E20 extension. You exe- 
cute these files on the card via the LOAD 
program. For example, a typical DSI com- 
mand might be ‘LOAD FORTRAN EX- 
AMPLE”’. The LOAD.EXE program first 
uploads a kernel executive into the DSI 
card and starts the card running. LOAD 
then finds the DSI executable file FOR- 
TRAN.E20 and passes it to the now run- 
ning card followed by any arguments on 
the command line (in this example, . ‘‘EX- 
AMPLE"’). The kemel passes control to 
the fully loaded DSI program. LOAD 
Stays active, waiting for any I/O requests 
from thc keel. Once the FORTRAN pro- 
gram completes by executing the TERMI- 
NATE function call, the DS] card stops 
and LOAD retums to the user with a nor- 


mal DOS prompt. Although it sounds | 


complicated, the entire process takes no 
longer than running any other .EXE file. In 
fact, since the DSI card is so much faster, it 
usually goes by quicker. 

The DSI-780+ card comes with an ex- 
tensive manual that includes instructions 
for all of the possible options of all of the 





The DSI-780+14 
comes with a 20-MHz 
68020/68881 with 4 
megabytes of RAM. 
The card is unique :n 
that even though it 
Sports an AT-style 
double connector, 
you also can install it 
in your PC, 











cards Definicon sells as well as descrip- 
tions for each of the software options or- 
dered. Standard software includes the 
loader, a linker, a nonmacro assembler, 
and a tiny BASIC. An included diagnostic 
program provides a complete memory test 
that verifies proper functioning of the card. 
The options, which sell for $400 each, in- 


s The DSI-780’s number- 
crunching capability 

is similar to that of the 
VAX 780. 


clude a debugger as well as compilers for 
FORTRAN, Pascal, and C. The debugger 
and at least one of the languages are a must 
with any DSI purchase. 

To use the software, 1 copied the con- 
tents of each floppy into a separate subdir- 
ectory, which worked fine. The DSI soft- 
ware seemed to mesh very well with DOS. 
Definicon advises that under Concurrent 
DOS (an MS-DOS—compatible multitask- 
ing exec from Digital Research), the host 
PC can be used for other tasks while the 
DSI card is busy. 

Definicon’s DSI-780+ is an impressive 
package. The software seems well thought 
out and well executed. The hardware is 
impressive. All of this for a paltry few 
thousand dollars. If you want real roll- 
your-own power, no need to wait for the 
386s. Here’s the card for you. 
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~Timeline 2.0. ....... 239. infocom ... NCP * ~Clip Art Volume 1 (for Newsroom)....... . 19. 
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*PrintShop..... 35. »~Volkswritar Deluxe Plus 1.0 .... 69. .NewsroomePro(NCP}................ 79. 
* ~Print Shop Companion . . 33. -Words & Figures 1.01........ 129. Symantec ... NCP 
* ~Graphics Library 1. 22. «*-Volkswnter31.0.............. 147, SOMA 210). gee 1. nt weet ca tac ceis 219. 
«Graphics Library2..... 0. 2. 06... 00. 22. Micro Educetion (MECA) . True BASIC, inc. ... NCP 
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~Note-It 2.0 (notes on spreedsheets) . . $49. HARDWARE 
WordPerfect Corp. ... NCP 
WordPerfect Library 1.0. . .. 59 Hauiordcpeciel Menutacturer’s mirumum limited warranty penod 
«WordPerfect 4.2. ........ . 239. through April'30, 1987 Is listed after each company name. Some 
, products in their line may have longer warranty 
TRAINING HAYES MICROCOMPUTER PRODUCTS periods. 
ATI... CP sora tree AZO 2400 AST Research ... 2 years 
«SKILL BUILDER PROGRAMS Another famous person once said thet no All boards ksted (except Piggyback) include a 
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IBM-PC DOS-Reference (NCP) .. each 33 stands alone. A modem is tts link to the rest SixPakPlus64k CSP . $169 
«TRAINING POWER PROGRAMS of the computing fraternity, and Hayes SixPakPius 384k C/S/P (fully populated)... 209 
Lotus 1-2-3. Wordperfect dBase Ill Plus madems have been eround since the SixPakPremium 256k C/S/P 
WordStar Displeywrite 3 eech 43. advent of personal computers. (upgrades to 1 Mb or 2 Mb w/Piggyback). . . call 
Individuei Software ... CP ® Include all the standard modem features: SixPakPremium Piggyback Board 256k . 189. 
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«Professor DOS. .......00....005 cee 33. speaker, input and output phone jecks, (upgrades to 1 Mb or 2 Mb w/Piggyback)... call 
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«Typing Instructor Il... 66.6.2 wee 26. phones RAMpage! 256k (upgrades to 2Mb) ...... calt 
* » Training for Lotus 1-2-3 (for vers. 1A & 2)... 37. Smertmodem 1200 1s compatible with ~RAMpage! 286 512k (upgrades to 2Mb) .. . call 
Microsoft ... NCP Bell 1034 and 212A standards, ~RAMpage/EGA 512k (for the IBM-AT)...... call 
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separately Compucable ... Ilfetime 
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* ~Managing for Success saree Celle 36. For the IBM-PC, XT, & AT -15-foot ParalletPrintercable .......... 27. 
«Millionaire . . 36. | Smartmodem 1200 2-Position (ABSswitch Bax)... .0 60... 39. 
Berron’e ... CP Smartmodem 2400 .. . ~3-Position (ABC switch box)... . ... 65. 
* Computer SAT. 35. Smartcom Il software... . 4 Cuesta ... 1 year 
Deelgnwere ... CP Computer-to-Smartmodem cable ~Datasaver 400 Watt (backup power uni)... 499. 
* Spellicopter (eges 6 to adult, reqs. CGA) .. 22. (specify serial port size)... . . : Curtie ... lifetime 
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Hitchhiker's Guide . eech 25. NFL Challenge (be the coech) . ~EX-800 printer (80 col, 300 cps) ....... 469 
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Everex ... 1 year ~dBase lil ~ WordPerfect x* ~Verbatim Datalte (10 disks per box). . . $15. 
~Evercom tt 1200 Internal Modem . $119 “ maaan nck. each $12. ».-Maxell MD-2 (10 disks perbox).......... 15, 
~Evercom Wi 2400 Internal Modem. .... . . 199. Toshiba ... 1 year 

5th Generation ... 6 monthe -P321 SIP pnnter (BOcol, 216. cps)... 479 Fi eke eae pee RTE 
Logical Connection 256k... 319, -P351 S/P printer Mod 2 (136 col, 288cps) . 949, “ATU E (10 disks pe sca Haar pas 

Hayes ... 2 years Toshiba T1100 PLUS Laptop Computer... call “hase (10 asks cea Pet) Sa oo 
/Smartmodem 1200... ' 1al Toshiba T3100 Laptop Computer ........ cal” Callao ie a onan : 
~Smartmodem 1200B (w/Smartcormn ip. Teta 349 Tseng Labs ... 1 year 31/2” Double-sided Diskettes (720k) 
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Herculee ... 2 yeers 
-Hercules Color Card . a 159 DRIVES MISCELLANEOUS 
~Hercules Graphics Card Plus. . 189. 

intel ... Syeers Control Data Corp. ... 1 year Automation Facilities 

Above Board PC 64k (upgrades to 2 Meg). . call 70 Mea (formatted ity) Int. Hard Dnve for » ~Floppiclene Disk Drive Cleaner . . 18 
~Above Board AT 128k (upgrades to 2 Meg). . call IBM PC or XT (w/Westem Digtal controller & x» ~Compuserve Information Service 

Above Board PS-PC 64k C/S/P....... . call cables, & Wren Manager Ii sofware, 28ms) 1069. {includes subscnption, manual, pes ices 
~Above Board PS-AT 128k S/P .......... call ~70Meg (formatted capactty) Int. Hard Drive for monthly publicatons) 66. ee 
~Inboard 386/AT (for /BM-AT, req. ees . Call IBM AT (wWren Manager Il software, 28ms) 997. *~-Dow Jones Membership Kit... ...... i 

8087 (for IBM-PC&XT)... we. eae, 114, IOMEGA ... 90 daye Innovative Concepts 
80287 (for IBM-PCAT & XT 286) . Pe NS 195. Bernoulli Box 20 Meg wiPC2 card ..... 1849, ».Flipn’ File 50 (holds 50 disks) ........... 16. 
~80287-8 (for 8 MHz AT compatibles) ...... 249. TO Megcartndge. 6... ebb ees 57, Flip Sort (holds 70 disks)........ 0 ...... 15. 

Kensington Microware ... 1 yen ~Bernoulli Box 40 Meg w/PC2 card . 2449. PC Connection 

x» Masterpiece ...... . 94 20Megcarindge.......00. wee eee 79. *»Computer Toolkit (all the tools you need to go 
x* ~Masterpiece Remote 119 ~PC2B el Card . . 229. with your PC in a software style binder). .... 29, 
key tronic ... 90 days Mountain puter ... 1yeer 

5151 keyboard (deluxe). . 169. Drive Card 20 Meg (80 ms). . . . 499. OUR POLICY 

raft ... 1 year Dnve Card 30 Meg (78 ms)...0..0..... 589. 

~ Joystick Adapter Card . 29 Seagete ... 1 year @ We accept VISA and MASTERCARD. 

~3 Button Joystick. . . .. 33 20 Meg Internal Hard Drive paeetG Digital : Bole pa i ark he 

»Micromouse . . 65 controller and cables, 65 ms)........... 369, 

Kraft Execute Cursor Control (software).. .. 15. 30 Meg Internal Hard Daven en RLL - Alegre eel freight 
Microsoft ... 1 year controller and bi 65)ms) = ect 429. 

~Bus Mouse 60 wiShow Partner... ..... 119. TEAC ... 1yea e ied ie insured, no additonal charge 

»Senal Mouse 6.0 w/Show Partner. ...... . 129, PC, XT 360k bnve (514" halt-heignt) ... . . 109. — @ APO/FPO orders usually shipped 1st Class Mail 
Mach 10 (includes Windows and mouse)... 369 Toshiba ... 1yeer @ Allow 1 week for personal and company checks to clear 
Mouse Systems ... lifetime PC, XT 360k Drive (5%" hait-height)... .. 109, © UPS Nex-Day-Avr available 

~PC Mouse with PC Paint+ . . .. 127 AT 360k Drive (5%" haif-height)... .... 117, @ COD max $1000. Cash or certified check. 

Bus Mouse with PC Paint + . 127° Western Digital ... 1 year ‘ ree Rf eg riday 00 to 
NEC ... 2years File Card 20 Meg (W/XTREE, 80 ms)... . . . 519, "go, creencly eae Ipisidoctou conical ok bude 

~Multisyne monitor (EGA compatible) . . 589. offices at 603/446-3383 Monday through Fnday 9 00 to 

~GB-1 Board (supports 640x480 res., includes Dr. MEMORY 530 
Halo il & dnvers for Autocad & Lotus 1-2-3). . 399 
NSI Logic ... 3 years 64k Upgrade Set (150 ns, set of 9). . 12. SHIPPING 

~SmatEGA . Z 299 ~256k Upgrade Set (150 ns, setof9). ..... 35. 

Orchid Technologies .. ae 2 years Note: Accounts on net terms pay actual shipping 
Tiny Turbo 286... 5 . call DISKS Continental US: 

PC Turbo 286e wit Meo. _. Call @ For montors, pnnters, and drives, add 2% for UPS 
TurboEGA.. . call —_Alldisks have a lifetime warranty. . Fegan for UPS ep nag ap i 
Practical Peripherals ... 5 years DS/DD Disks for the PC & XT (40 TPI). orebDay & Newt Dey, oe 

~Microbuffer Mins (parallel pnt butfer w/1 28k) 79° «Fuji MD2D (10 disks per box)............ 14, Forall other tems, add $2 per order to cover UPS 

ae noe ee ee Shipping For such tems, we automatically use UPS 
Renin hic » 1-800/243-8088 Zeer 

ion Gr year e inh us 

~MAX-12E tes nciavcene rR ven he ‘ ena Bera rarcd achl UPS Bua 

* #HX-12E (EGA compatible)... 
SMA ... do-diy ie back guarantee PC Connection ne oe For all other tems, add $2 per 
PC-Documate Keyboard Templates. 6 Mill Street 

-DOS/Basic 303.1 WordStar Siiesce Marlow,NH03456 «350M, a a orton 

~Lotus 1-2-3 »WordStar 2000 603/446-3383 

Symphony »MultiMate 

For the IBM-PC (XT & AT) Exclusively. 
a a a —_ ss —__ mee oe oe —_" Ss —_= was Se eee eee 
= eee z= =_— Se ee = eee a a —— — TS 
Eee, ee = EE MERE LE ee ey eS = = ak Zi mee a See 
Ss =<—— = 7 ae ee =_ El = aE Eee 
ee — ee = a aD =. —_= ZZ a a = ee 
— ee —=—— a ——— OO 
* DEFECTIVE SOFTWARE REPLACED IMMEDIATELY DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION SOME ‘TEMS HAVE MANUFACTURERS WARRANTIES UP TO FIVE YEARS. 
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PC. Power. 


Sparks will fly! 
here's nothing like a bolt out of the blue to put a bolt 
into your Blue, But the one thing you don't need is 
a hair-raising experience. That's why high-powered 
micro users turn to the thunderstruck town of Marlow, 
NH (pop. 546) for all their add-on and software require- 
ments. 
We understand that there’s no reason to wait around 
100 milliseconds for something you 
could do in 50. Or to be running only 
1 program at a time when you could 
be running 20. Our sales consultants 
combine expert knowledge and the 
occasional hot flash of genius to 
make sure that the products you 
want fit into your existing configura- 
tion. Give us a call before you buy, 
and we'll make sure you don't get 
burned. (Chalk it up to our animal 





blow the ports off your PC? Talk to the people who gave 
brute force a good name. We'll electrify your CPU, run 
rings around your resolution, and manhandle mountains 
of memory into your micro. 

And, our prices are proof there's strength in numbers. 
We can muscle up your micro without bludgeoning your 
budget. So stop letting those power users push you 
around, already. Show your stuff. Give us a call. 


Lighten up! 
As any politician will tell you, if you 
want power, you first must acquire 


an other-worldly glow (or at least a 
good tan). Well, there's an easier way 
to light up your life — just tune in 
and tum on your PC Connection 
micro flashlight. It's free to anyone 
who places an order of $750 or more 
between now and June 30. 
Just call 1-800/243-8088 or 

1-603/446-3383, M-F 9:00 to 9:00; 





instincts). 
Bytes make right. . Saturday to 5:30. If you're planning 
You want more speed? More drive? ange ant rarebetiges hay bs flastry to visit, call ahead to make sure what 
More RAM tough power? You want to colored lenses, flood-to-spot focussing and more. YOu want is in stock. 
Offer not available to net accounts. Limit one per 
For the IBM-PC (XT & AT) exclusively. 
—_—_———— SS = — eed —_ a oa qe eee —_ a os a = (a ae 
= ru aren a rncalilig racine ct tal rccome sa ns SPL a 


| 
| 
: 
| 


@ THE SCIENTIFIC PC 


DSI-32 Series 


Definicon tries not to play favorites, offer- 
ing cards driven by different microproces- 
sor families. The DSI-32 is powered by 
National Semiconductor's 32032 micro- 
processor with a 32081 floating-point pro- 
cessor. While their different processors 
give them different operating characteris- 
tics, the DSI-780 series and the DS]-32 se- 
ries are similar in almost every other re- 
spect. The manual, the software, the 
diagnostics, and the principles of operation 
are all virtually identical to the DSI-780 
package; the optional compilers are from 
different companies, but support the same 
language. Perhaps most importantly, like 
the DSI-780+. the card worked fine the 
first time. This review discusses only the 
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DSI-32 series 

Definicon Systems tne. 

31324 Via Colinas, #108/9 

Westlake Village, CA 91362 

(818) 889-1646 

List Prices: DS1-32E2, $2,295: DSI-32E4. 
$2.895; FORTRAN, Pascal. and C compil- 
ers, $400 each (FORTRAN compiler re- 
quires FORTRAN run-lime library license, 
$175); graphics package. $165. 

In Short: Operationally. this series of plug- 
in accelerator cards is almost identical to De- 
finicon's DS1-780 series, bul il uses National 
Semiconductor's 32032 microprocessor with 
a 32081 floating-point processor. While 
these cards are slower than the DSI-780 se- 
fies, they offer virtual memory, which the 
780 series lacks. 

CIRCLE 655 ON READER SERVICE CARD. 





differences between these two series. 

The DSI-32 is available in models rang- 
ing from the I-megabyte DSI-32/10 at 
$1,495 to the 4-megabyte DSI-32E/4 at 
$2,895—both driven at 10 MHz. While 
the DSI-32 is not quite the ferocious num- 
ber crunching demon that the DSI-780+ 
is, it’s certainly no slouch. While it is true 
that the 32032 processor cannot keep up 
with the 68020 in straight numerical opera- 
tions, it does support virtual mem- 
ory—something completely lacking in the 
DSI-020. Unfortunately, the disk accesses 
required by a virtual system would be very 
much slowed by the narrow PC bus, so this 
might not be such an advantage. While the 
DSI-780+/4 measures 1.3 million Whet- 
stones, the DSI-32 measured only .3 mil- 
lion Whetstones. 

Both the DSI-780 and the DSI-32 series 
products have their uses. If you prefer the 
32032 instruction set or architecture, there 
is nothing about the DSI-32 package to 
stop you from having one for your PC. If 
all you want is pure numeric capability, 
maybe Definicon’s 68020-based offerings 
would be more to your liking. 


Opus Systems 32.32 
and 32.16 Cards 


The Opus System 32.32 accelerator card is 
not at all like any other card tested in this 
review. While installing one of the DSI 
cards is similar to putting a VAX at the dis- 
posal of your PC, installing an Opus 32 
card is more akin to actually subordinating 
your PC toa UNIX machine. The Opus 32 
system replaces PC-DOS with a full im- 
plementation of AT&T’s UNIX System V, 


—  _———_ 


The DSI-32 is 
powered by National 
Semiconductor's 
32032 micro with a 
32081 floating-point 
processor. Though it 
is not quite the 
number-crunching 
demon that the DSI- 
780+ is, itdoes 
support virtual 
memory. 
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Opus Systems 32,32 and 32.16 cards 





(408) 446-210 

List Prices: Opus 532 Personal Mainframe 
including the 32. t6 accelerator card, UNIX 
System V ticense, diskettes, manual, 2 
Mbytes of memory, and National Semicon- 
ductor’s 32016 processor, $2,990; Opus 532 
Personal Mainframe including the 32.32 ac- 
celerator card, UNIX System V license, dis- 
kettes, manual, 4 Mbytes of memory, and 
National Semiconductor's 32032 processor, 
$4,550, 

In Short: Unlike the other cards reviewed in | 
this series, the Opus system replaced PC- 
DOS with a full implementation of AT&T's 
UNIX System V, Version 3, operating sys- 
tem, which gives you access to the wide 
range of technical and engineering software 
written for UNIX. The Opus 32.32 card 
comes equipped with a National Semicon- 
ductor 32032 CPU, 32081 FPU, and a 32082 
memory management unil. 
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Version 3. Hence the Opus 32 gives PC us- 
ers previously unattainable access to the 
large body of engineering and other techni- 
cal software that has been written for 
UNIX since the operating system’s birth at 
Bell Labs. 

The Opus 32.32 comes with either an 8- 
or a 10-MHz National Semiconductor 
32032 CPU with a 32081 floating-point 
unit and a 32082 memory management 
unit. The base card comes with I mega- 
byte of RAM, but you can add optional I- 
or 3-megabyte RAM cards. A slightly less 
expensive 32.16 card uses the compatible 
32016 CPU. 

The Opus 32 system comes with a good 
manual. The hardware installation section 
is clearly understandable, with large pic- 


| tures of each DIP switch to be set. Install- 


ing the UNIX software was somewhat 
more complicated, but it, too, was clearly 
documented. Standard software includes a 
full port of AT&T's UNIX System V (Re- 
lease 2.0, Version 2}—42 floppies’ worth. 
Of these, you'll have to install about 10 
floppy disks to operate the system. The re- 
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We've gone to great widths 
to make you look good. 
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; b Introducing New SIDEWAYS” Version 3. 

Sideways has always been the favorite way to print nearly 
ev that's too wide for a printer. Not surprising. 

t's quick. It’s easy. And it makes clean, epee printouts as 
wide as you like. So you get spreadsheets that really spread out. 
Pert charts that peer far into the future. All kinds of extra-wide 
reports without staples, glue or tape. 

But now Sideways Version 3 goes even further. 

Especially for 1-2-3" and Symphony.” 

Now you can make short work of those wide 1-2-3 spread- 
sheets. No need to make print files. Just highlight a range and 
print right from your worksheet file using familiar Lotus-like 
menus. 

Mix bold, underlined and expanded type, all on the same 
page. Print through or skip over perforations. Make the finest 
extra-wide printouts this side of typesetting. 

Using Symphony? Sideways chimes right in to print any work- 
sheet you've loaded without ever jeaving your Symphony session. 
No matter what software you use. 

Spreadsheets, databases, word processors, project planners. 
Whatever you use, you'll get more out of new Sideways. 

Choose from nine different type sizes, from “minuscule” to 
“mammoth. Print bold, underlined or expanded - whatever your 
software can create. Even foreign language and line-drawing 
characters. Plus, there are so many ways to adjust 
Margins, spacing and page size, it stretches 
the imagination. 

Sideways Version 3 for the 
IBM® PC and all popular dot- 
matrix printers. Available now at 
computer dealers nationwide. Or 
directly from Funk Software with 
your check, Visa or Mastercard. 

At just $69.95 a copy, you'll never 
want for width again. 


Funk Software, 222 Third Street, Cambridge, MA 02142. Phone (617) 497-6339. 
© 1986, Funk Software, Inc. Sideways rs a registered trademark of Funk Software. Lotus, 1-2-3 and Symphony are registered trademarks of Lotus Development Corp. 
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maining disks include a C compiler, a 
RATFOR compiler, a full set of games, 
and a host of other utilities. 

Opus Sytems’ UNIX requires a mini- 
mum of 5 megabytes of disk space to op- 
erate, but it really works more comfort- 
ably at the ]0-megabyte level. UNIX can 
occupy either its own disk partition or a 
single, very large file as its virtual disk, 
which means that it isn’t necessary for 
you to partition your hard disk. 

Once installed, you can conveniently 
enter UNIX from DOS at any time via the 
command ‘*‘UNIX’’. While in UNIX, you 
of course cannot access DOS commands. 
The host PC becomes completely occu- 
pied in performing VO for the Opus 32 
card. For the most part, the PC is totally 
transformed into a 32032-based UNIX 
machine. Except for one fluke: since the 
PC performs keyboard I/O for the Opus 
32, you'll still be able to use any RAM-res- 
ident programs that you installed in memo- 
ry before entering UNIX. It was quite acu- 
rious feeling to enter SideKick from 
UNIX! While in UNIX, you can shell to 
DOS for occasional DOS commands or 
use a few DOS commands that have been 
added to Opus’s UNIX. UNIX can be 
brought down at any time by entering the 
command **DOS”’. 

Nowhere is there any mention made of 
exactly how many users Opus Systems’ 
UNIX can adequately support, but the 
Opus Systems Newsletter mentions attach- 
ing 24 users to a single AT. 

While not strictly a number cruncher, 
the Opus 32 can hold its own against accel- 
erated ATs and the like. If you need UNIX 


capability, the Opus 32 just might be the | 


answer. 








For the most part, 
installing the Opus 32 
system transforms 
your PC intoa 
32032-based UNIX 
machine. But since 
the PC performs 10 
for the Opus 32, you 
can still use RAM- 
resident programs 
you installed 

before entering 
UNIX. 


Inmos D700 Card and 
T414 CPU 


The PC-bused D700 card from Inmos 
Corp. is really more of an evaluation prod- 
uct than a performance card itself. The 
D700 card, which contains a single T414 
CPU, also known as a transputer, basically 
enables you to see just how the transputer 
works. The 15-MHz T414 on the D700 
Tuns at an average of 7.5 million instruc- 
tions per second (MIPS). Using Inmos- 
provided optimized software, this combi- 
nation can perform a single-precision 
floating-point add or multiply in roughly 
16.8 milliseconds. 

Transputers are also available in speeds 
up to 20 MHz or 10 MIPS. Besides the 
CPU, the card contains 2 megabytes of 
RAM. The communications lines of the 
T414 are brought out to connectors that al- 
low the card to be attached to a separate 
chassis containing further transputers. 

Although the T414 is a 32-bit micro- 
processor in its own right, what really sets 
the transputer apart is its ability to work 








| well with other transputers in large net- 


works of processors. The transputer chip 
has four serial lines that allow the chip to 
be connected directly to four other tran- 
sputers. The chip has the ability to commu- 
nicate information with the other proces- 
sors at the same time that it is working on a 
problem. This design adapts the chip well 
to multiprocessor applications. For in- 
stance, when presented with multiple 
problems, the transputer begins to work on 
the first problem and passes the remainder 
off to its neighbors. They pass the solu- 
tions back to the T414 transputer when 
they are finished. This efficient ‘divide 
and conquer’’ approach to computing 
gives networks of transputers the attractive 
potential for very large throughput. 

Inmos provides its own Occam pro- 
gramming language, which was specially 
designed to allow you to take full advan- 
tage of the transputer’s parallel processing 
capabilities. To accomplish this, the Oc- 
cam programming language includes 
some rather interesting additions to typical 
programming primitives, such as special 
constructs to the serial lines that can be ac- 
cessed even while other operations are go- 
ing on. Parallel operations are controlled 
via the PAR and ALT commands. PAR 
(parallel) and ALT (alternate) have the fol- 
lowing format: 


PAR 
case 1: 
case 2: 


ALT 
case |: 
case 2: 


PAR does not continue with the next in- 
struction until each of the cases has com- 


ee 
The D700 card lets 
you see how the T414 
CPU, also called a 
transputer, works. 
Although the T414 is 
a 32-bit 
microprocessor, 
what sets it apart is its 
ability to work with 
other transputers in 
large networks of 
Processors. 
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What's friendly, powerful 
and remembers everything 
about your 123 spreadsheets? 


It’s ajungie 
in there. 


Let's face it. 
Some of your 
spreadsheets can 
be real beasts-with 
tons of formulas, 
assumptions, and 
complex interre- 
lations between 
cells. 

It’s tough 
enough trying to 
remember your 
own reasons for 
doing things. Worse yet, try explaining it all to some- 
one else. 


Introducing Noteworthy —The professional 
spreadsheet annotator. 


Now, thanks to new Noteworthy,” it's easy to tame the 
most gigantic spreadsheets in creation. That's because 
Noteworthy is the first software ever to combine a majes- 
tic power for spreadsheet annotation witha gentle, coop- 
erative nature. 

Plus, it works alongside 1-2-3° in a way that no soft- 
ware has ever done before. 

Want to remember why you put what you putina cell? 
Just hit the hot-key and up pops a blank note. Then type 
away using Noteworthy's powerful built-in editor (it will 
remind you a lot ofa full-featured word processor). 

aes single notes up to 8,000 characters long. Make 

Many notes as you need, ina window of anysize you 
howe , positioned on the screen where you want. ‘Opy 
text from your note to a spreadsheet. From your spr 
sheet to a note. Or from one note to another. Find and 
replace words and phrases automatically, in single 
notes, or throughout the spreadsheet. 

Noteworthy even reminds you where you put your 
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With Noteworthy, neither you nor others who use 
your spreadsheets need ever forget the true meaning 
ofacell. 


notes. Each time the cursor lands on an annotated cell, 
the note indicator lights up at the bottom of the screen. 
Big news for heavy 1-2-3 users. 

Despite its awesome power, Noteworthy is fast and 
reliable. That's because it doesn't lumber along in the 
background like some RAM resident utility. Instead, it 
runs as abona-fide 1-2-3 add-in. In fact, Noteworthy was 
specially developed using new software tools supplied 
by Lotus® themselves. 

That means true integration between 1-2-3 and Note- 
aegis No clumsy interterence with the keyboard or with 

etn programs like SideKick. And it consumes 
50K, which means it virtually runs on peanuts. 
why burden yourself with the details of your spread- 
Rcd or with annotation software that doesn't pull its 
weight? Just remember Noteworthy. And you can forget 
everything else. 

Look for Noteworthy at computer dealers 
onseveral continents. Or avoid the stam- sc DET 
pede and order direct from Funk Software 
with your check, Visa or MasterCard. 


Mgworthy: | 


Please! Before {forget,send copies of Noteworthy at$79.95 each. 











ie ei 


CJ My checks enclosed. Charge my Visa MasterCard 
Account number, rt 
et OE 
Company 
Address 
C—O A Eee Zip —— 
| To order call 1-800-822-3865. 
(617-497-6339 in MA) 
Requires 1-2-3 Version 2 or Symphony# Will not run with 1-2-3 Version J or tA 


Funk Software, 222 Third Street, Cambridge, MA 02142 
© 1987 Funk Software. Noteworthy is a trademark of Funk Software. 
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{nmes D700 card and T414. CPU 

(part of D701 Transputer 

Development system) 

Inmos Corp 

PO. Box 16000 

Colorado Springs. CO 80935-6010) 

(800) 348-0664 

List Prices: D701 Transputer Development 
System package (including BOO4 accelerator 
card and D700 software), $5,500; BOOM ac- 
celerator card, $3,500. 

In Short: A package that enables you to use 
and test the Inmos T-414 transputer. The 
transputer. wath its Occam programming lan- 
guage. can allow you to perform parallel pro- 
cessing of data, giving you the potential for 
large throughput. 
CIRCLEGSSONREADERSERVICECARD | 
























































pleted. ALT continues on when any of the 
specified case statements complete. Oc- 
cam automatically passes the various case 
statements to other processors to allow true 
parallel operation. 

The D700 manual comes in a small 
three-ring binder that is similar in size to 
the IBM manuals but just a bit too long to 
fit comfortably on the same shelf with 
them. Inmos Corp.’s documentation is 
very good at giving you an overall view of 
the transputer system. Separate chapters in 

TURBOTAX FORMS LIBRARY the manual were devoted to the five floppy 
Form 1040 A-B-C-D-E-F-G-K!-R-SE-W-ES disks of software, including installation in- 





Borie acai ena tacten eae structions and a description of the Occam 
Plus Worksheets DE Depreciation & What-l programming language compiler. No 
. - hardware installation instructions were in- 
TAX PREPARERS: cluded in the manual, but their absence 
For the ultimate in in-house {ax retum might not be so bad since the board had no 
processing capability use our profes 4 5 s 
sional tevel software. TurboTax ProSe ff strapping options. Unfortunately, the soft- 
ries 1040. Over 50 forms, four ways to ware provided requires a full 640K in the 
print returns (incl LASER). client letter, . A . 
time and billing, client file manager, batch host. 512K Just did not make It. F 
printing and more Integrated state pack- The Inmos T414 processor is a very in- 
ages for 26 states We also have the best teresting and significant development. 


1120, 11208 and 1065 packages you will 


H find anywhere Things will get even more interesting in 


1987 with the addition of a floating-point 
processor to the T414 transputer. As more 

alereor Grader aire 3 ; companies begin to adapt this parallel pro- 
$65+$5 shipping CAress GM | Ih cessor to a variety of different applica- 
Gonts 6% sales tox Visx MC 1901 Morena Blvd 6 ROTO | | tions, this CPU should have a great effect 


accepied Integrated state re- = 
lurns available tor most states (619) 581-2233 ‘| | on the computer world. Pty 


—only $40 each 30-day money-back guaraniee 





Stephen Randy Davis is a frequent contrib- 
utor to PC Magazine. 





SERVICE CARD 





PC MAGAZINE @ APRIL1I4,1987 
218 


Now there's a real 
word processor that’s just 
as attached to123 as you are. 


Introducing InWord. The complete word processor 
a you run from inside 1-2-3. 
Now, forevery- 
7 one who's ever 
formed a mean- 
ingful relation- 
7 ship with 1-2-3° 
*] we offerasingle 
7 word of advice— 
InWord™ 
It’s the full-fledged, 
full-function word 
=a processor that 
attaches directly to Lotus 1-2-3. 
>} Noneed toleave your 1-2-3 ses- 
sion to get to InWord. Noneed 
toleave InWord to get back to 1-2-3. 
Best of all, InWord works wonders with your words in 
the same way 1-2-3 helps master your math. 


Take full command of the language. 

InWord is equipped with the kind of speed and perfor- 
Mance that anyone could fall for. You get automatic 
word wrap and paragraph reform, horizontal scrolling, 
search and replace, cut and paste, cursor movement by 
word, sentence or paragraph. And there's more. 

You can formatyour document with headers, footers, 
page numbers, tab stops, indents, and hanging indents. 
As wellas left, right, center and full justification. 

Plus you can print bold, underlined and italic 



















text, and mix typefonts and pitch to your 
heart's content. 
InWord gives you instant spreadsheet 
integration, plus powerful for- 
matting and typestyle 
Sway Hear, controls. 
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It's great to be connected with Lotus. 

It'snocoincidence that InWord gets along so beauti- 
fully with 1-2-3. In fact, InWord was developed especially 
for 1-2-3 Version 2 using software tools supplied by 
Lotus® themselves. 

That means InWord is truly integrated with 1-2-3.So0 
it's a breeze to transfer data directly from a spreadsheet 
to adocument, or the other way around. Anda snap to 
do lightning-like mailmerge operations straight from 
your 1-2-3 spreadsheet database. 

You can even hotwire parts ofyour spreadsheet , 
directly into your document. So any changes you * Y 
make toyour spreadsheet are instantly reflected e (7 
inyour document. 

Plus, InWord runs from a command menu 
that looks, acts and feels exactly 
like 1-2-3itself. Youjust “-" 
can’t get more familiar 
than that. 

Soifyou’ve 
become hope- 
lessly attachedto "A 
the 1-2-3 
habit, insist on the one 
word processor that 












Ki With InWord, automatic mailmerge is as 
shares your affection. InWord. easy as selecting a range from your 1-2-3 


It’s from the makers of Sideways, spreucsneel CarOnare) 
the world's leading 1-2-3 spreadsheet printing software. 
your check, Visa or MasterCard. At just 

= a . 


See InWord at better computer dealers everywhere. 
$99.95 a copy, InWord couldbe the last 


Or order direct from Funk Software with 
SORT 
word you'll ever need. WARE 


























I'm hooked. Please send me copies ol lnWord at just $99.95 each. 

| (_]My check is enclosed. Charge my Visa MasterCard | 
Account number Exp date | 
Name Title 
Company | 
Address 

| City State Zip 

| To order call 1-800-822-3865 | 

(617-497-6339 in MA) 


| Requires 1.2.3 Version 2 Will not run with Version | or 1A. 
ee ee ee ee ee ee 


Funk Software, 222 Third Street, Cambridge, MA 02142 
© 1987 Funk Software. InWord is a trademark of Funk Software. 
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REMOTE" software lets you run almost any program, 
from any location, as if you were there. 


REMOTE "is the software that turns your personal 
computer into a host computer. You or anyone you 
choose can dial it up from almost any terminal in almost 
any location, and run most popular application 
programs such as word processing, spreadsheets, and 
data base managers. 

You'll see the program on your dial in terminal 
screen as if you were seated at the host PC. 

While REMOTE software itself becomes transparent 
in use, it offers some very tangible benefits: 
© You don’t need a second PC to do the job of two. 
Almost any terminal or terminal emulator will do. The 
only software you need is the software in your host PC. 
© Each of several different users can call in from 
anywhere in the world and use the host PC and soft- 


ware. REMOTE software includes a sophisticated elec- 
tronic mail system with encrypted messages and in- 
dividual password protection. 
® You can transfer files to and from the host computer, 
pete the CROSSTALK” or XMODEM protocol. 

® Programmers and software vendors can use REMOTE 
software to debug a client’s software by phone, without 
leaving their own offices. 

Imagine the potential REMOTE software has in 
extending the power of your own PC. Ask your 


dealer, or write: 


RENOTH G Tusk er DRE Cee aoa 
REMOTE 6s a trademark of Digital Communications Associates, 


CROSCTALIC miosis 


COMMUNICATIONS Roswell, Georgia 30076 
Wy 1-800-241-6393 
CIRCLE 326 ON READER SERVICE CARD 





PRODUCTIVITY BILL HOWARD 


Seen only in terms of sales, WordPerfect may be the 
single most successful word processing program on the 
market. We discuss why all those users can t be wrong— 
and give you two articles that show you ways to 

enhance your productive use of the program. 


ive years ago, the choice was sim- 
Fe. If you wanted a word processor, 

there was WordStar, which was 
pretty good and still is—~and EasyWriter 
(remember EasyWriter?) and a handful of 
others that weren't. So you bought 
WordStar, 

Now, there are some 75 word proces- 
sors on the market. While choices abound, 
buyers seem to cluster around only a hand- 
ful of these products. Five word processors 
own, by best estimate, about three-quar- 
ters of the market. 

The killer program is WordPerfect from 
WordPerfect Corp. (formerly Satellite 
Software Intemational), which is estimat- 
ed to hold 30 percent of the market. Micro- 
soft Word and Ashton-Tate’s fading Multi- 
Mate each have about half that, and 
MicroPro’s WordStar and IBM's Dis- 
playWrite a bit less. All of them list in the 
$450 to $500 range and can be had on the 
street for around $250. (Others with a 
claim to the top five or six are the PFS: 
Write/Professional Write/First Choice wil- 
ogy and WordStar 2000—but if you be- 
lieved everything the vendors said, 100 
percent of the market would amount to 150 
percent.) 


WORDPERFECT 
MADE EASY 


WordPerfect’ status stems not so much 
from any single dazzling feature, as does 
Word's with its mastery of laser printers or 
XyWrite 1s with its blazing speed. Rath- 
er, WordPerfect does everything well and 
avoids some of the problems hampering 
the competition. 

WordPerfect never was copy protected 
and never will be, unlike some Microsoft 
and MicroPro offerings that tried, then 
abandoned copy protection. It doesn't suf- 
fer as much as Word from running on a 
4.77-MHz PC, and it’s nowhere near as 
tough to learn. It doesn’t suffer from Mul- 
tiMate’s page-oriented link to the once- 
mighty Wangwriter that was MultiMate’s 
biggest assel and now may be its downfall. 
Nor has WordPerfect failed to keep up 
with modern times, unlike WordStar, 
which took nearly 4 years to get from Ver- 
sion 3.3 to 4.0 and still lacks automatic 
paragraph reformatting. 

WordPerfect resembles a Swiss Army 
knife, with a spelling checker, thesaurus, 
macro language, mail merge, on-screen 
math, sort facility, and on-disk tutorial. 
The only extra is a $129 WordPerfect Li- 
brary if you want to integrate the rest of the 
WordPerfect \ine (a pair of $195 databases 
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and spreadsheets) and toss in a bunch of 
SideKick-like utilities. Nice little features 
abound: for instance, line numbers in the 
left margin next to each line, or the ability 
to print text side by side, like newspaper 
columns or for a TV script. Lawyers have 
just about made WordPerfect the official 
product of the American Bar Association 
for its ease in building a table of authorities 
(references). 

File handling is as good as it gets—you 
can look at disk directories, copy or delete 
files, search a directory for files containing 

| aspecific phrase (ala The Norton Utilities’ 
Text Search), and maintain a document 
summary of who created and typed a file 
and what the file is about. 

The WordPerfect manual is above aver- 
age, and if you're really stumped, Word- 
Perfect maintains a free, toll-free help line. 
No other big-time program—word proces- 
sor, database, or spreadsheet—offers that 
type of service. 

WordPerfect presents the user with a 
simple, uncomplicated typing screen. No 
borders and boxes pretending to be the 
sides of a sheet of paper, no colorful head- 
er, no icons perched in a row awaiting the 
click of a mouse button. It’s blissfully 
blank except for a single line of informa- 
tion at the bottom, which leaves 24 of the 

| 25 lines free for you. 

For people who want to learn (or learn 
more about) WordPerfect, PC Magazine 
presents 4 pair of productivity-enhancing 
afticles on WordPerfect. The first one 
looks at the plethora of books, disks, cas- 
settes, and other learning aids on the mar- 
ket to help newcomers get up to speed with 
the program. If you already know Word- 
Perfect, chances are you'll be asked how 
to leam WordPerfect, and recommending 
a good book may be less time-consuming 
than getting roped into conducting a 2- 
hour training session. 

The other article is a hands-on tutorial 
on creating and using WordPerfect mac- 
ros. Even if you’re familiar with creating 
and using WordPerfect macros, several are 
worth adopting. For instance, if you’ve 
ever been annoyed by all the laser printers 
that dump their output with the last page on 
top and the first page on the bottom, we've 
included a simple macro that forces an HP 
Laserjet to give up its printout in the cor- 
rect order.—Bill Howard 





PRODUCTIVITY DANIEL J. ROSENBAUM 


There’ s a stack of books, tapes, and disk 
tutorials designed to get you up to 
speed with WordPerfect. We sort out 


the best from the rest. 


te dar 


SEVENTEEN 
WAYS TO LEARN 
WORDPERFECT 


ordPerfect is not especially dif- 

| ” / ficult to coax into performing 

elementary tasks, but accessing 

all of its power can get complicated. Al- 

though the manual is clearly written, the 

help screens are well designed, and an on- 

line tutorial is included in the latest release 

(Version 4.2), many new users seek addi- 

tional help in getting up to speed with the 
program. 

Manufacturers of training materials 
have responded to this need with a slew of 
books, audiovisual courses, disk-based tu- 
torials, and other aids designed to smooth 
the WordPerfect learning curve. The num- 
ber, if not the quality, of WordPerfect aids 
is impressive. The sampling of products 
reviewed here includes nine books, one set 
of audiocassettes, two keyboard tem- 
plates, one set of videocassettes, a set of la- 
serdisks with dedicated video terminal and 
EPROM cartridges, two disk-based tutori- 
als, and one workbook. Prices range from 
$10.75 to $1,495. 

The value of the products ranges just as 
widely. Some training aids do nothing 
more than duplicate or rearrange informa- 
tion contained in the WordPerfect manual, 
while others seem to confuse the issues 





more than clarify them. Some, however, 
provide tips you won’t find in the kit you 
get when you shell out $450 for WordPer- 
fect (for tips on learning WordPerfect mac- 
Tos, see “Eight Ways to Improve Word- 
Perfect’’). And other training companies 
use audio and video techniques, which 
they feel make learning easier. 

No matter which type of training aid 
you choose, you should make sure the 
book, cassette, or videotape you buy 
matches the WordPerfect version you're 
using. The product has gone through sev- 
eral upgrades since its 1982 introduction, 
the most recent being the Version 4.2, 
which appeared in October 1986. The pre- 
vious version, 4.1, is also in wide use; the 
differences between 4.1 and 4.2 are not 
significant. However, WordPerfect 4.1 
contained many more features than 4.0, 
These 4.1/4.2 additions, which include a 
thesaurus, split-screen capability, block 
text functions, and on-screen column for- 
matting, won’t be covered in a book or 
course that deals with Version 4.0. 


GOING BY THE BOOK Books are the 
largest category of WordPerfect training 
aids. Of the nine reviewed here, two, Dy- 
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November 4, 1985 


Sue OES + 


Manager 

Graham Gallery 
Michigan Mall, APS 
North, Chicago; 1L 68064 


Dear Sue: 


, The Not Found! message 
on the Status Line 
indicates that a word has 
been found that SPELLER 
thinks Is not correct, 


it Found! 4 


Skip Once; 2 Skip: 3 Add Word; 4 Edit: 


The SPELLER starts checking, and three 
things happen almost at once... 


| The SPELLER highlights the ine? me 


it thinks Is not spelled correctly: 


ect Word or Menu Option (6-Continue): 6 


Look Up; 6 Phonetic 


The All-Hands-On WordPerfect Learning Disk from Retrieval Technology displays instruction 


windows on top of the user's copy of WordPerfect. 


namics of WordPerfect by Trish McClel- 
land (Dow Jones-Irwin) and WordPerfect 
for the IBM PC by Dineh M. Davis (Holt, 
Rinehart and Winston), are victims of the 
4- to 8-month lead time required for books 
to reach the shelves. Both books are good 
efforts, but they cover only Versions 3.0 
and 4.0. This is a particular shame in the 
case of the Davis book, since the material 
is well organized and the book is one of the 
most physically attractive of the bunch. 

Of the others, three stand out. The 
WordPerfect Book by Leo J. Scanlon (Tab 
Books) deals with Version 4. 1. Itis clearly 
written and well organized. Scanlon ends 
each chapter with a question-and-answer 
section, as well as hints and warnings 
about what you just leamed and a recap of 
key points. The book’s design won’t win 
any awards, but read carefully and you'll 
learn the program. 

Another worthy product is Using Word- 
Perfect, Revised Edition, by Walton Bea- 
cham and Deborah Beacham (Que Corp. ). 
This book focuses on WordPerfect 4.0 and 
adds a chapter on 4.1. Although its screen- 
shots aren't always clear or even neces- 
sary, it is an adequate guide to the pro- 
gram’s functions and features. 





For the WP power user, there’s Word- 
Perfect Tips and Tricks by Alan R. Nei- 
bauer (Sybex). This book is suited for peo- 
ple who learn things by poking ata 
keyboard. While all the other books try to 
teach in some kind of linear fashion, Nei- 
bauer talks about ways to use the program. 
The basics take up only about the first 50 of 
more than 400 pages. The rest of the book 
deals with real power applications; the last 
couple of chapters on advanced macros are 
full of examples that lift the book above the 
rest of the field. If you already know 
WordPerfect and want it to jump through 
hoops, check out this book. 

Sybex’s other WordPerfect book, Mas- 
tering WordPerfect, by Susan Baake Kel- 
ly, is hindered by poor design. The type- 
face is difficult to read, and each chapter 
starts with a diagram printed over a back- 
ground that is supposed to look like mar- 
ble. Although the diagram is a nice device 
in that it previews the functions and corre- 
sponding keys covered in the chapter, the 
background is too distracting. The organi- 
zation and writing style are serviceable, 
though not inspired, but the book’s design 
completely sabotages the author’s efforts. 
Stay clear. 


= Ifyou already know 

| WordPerfect and want it 
to jump through hoops, 

| check out WordPerfect 

Tips and Tricks by Alan 

R. Neibauer. 


Advanced WordPerfect: Features and 
Techniques by Eric Alderman and Law- 
rence J. Magid (Osbome/McGraw-Hill) 
and Working with WordPerfect by Beverly 
B. and S. Scott Zimmerman (Scott, Fores- 
man & Co.) are both quite serviceable and 
have frequent flashes of humor. The Zim- 
merman book goes a little overboard on 
the humor, though—its table of contents 
and section headings are so droll as to be 
almost useless. 

Alderman and Magid keep their word- 
play subtle and within bounds; discussing 
WordPerfect’s ability to convert docu- 
ments to and from the obscure Navy DIF 
(Data Interchange Format) specification, 
they say, “‘If you are in the Navy, you 
probably already know everything you 
need to about this format, if you are not in 
the Navy, you probably still know every- 
thing you need to about this format.”’ 

Finally, WordPerfect Corp. itself pub- 
lishes WordPerfect Lessons—A Class- 
room Workbook. This is simply a bound 
edition of the tutorials found in the Word- 
Perfect manual. It’s meant for classroom 
instruction, and the teacher’s manual 
comes with a wall poster of the keyboard 
and five extra function key templates 
(plastic overlays that sit on top of the key- 
board and relabel the keys to help you re- 
member WordPerfect commands and key- 
stroke combinations). If you have the 
manual, there’s no reason to get this book, 
unless you really want the extra templates. 

Do you need any of these books? Yes 
and no. As manuals go, WordPerfect’s 
isn’t bad. None of these books is a must- 
buy, though the Neibauer is a real keeper 
and goes far beyond what any of the others 
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WordPerfect 
WordPerfect Corp. 

288 W. Center St. 

Af Orem, UT 84057 

iq List Price: $495 

Lg Requires: 256K RAM, 
two disk drives, DOS 2.0 





































tected. 
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BOOKS 


Mastering WordPerfect 
By Susan Baake Kelly 








good content sabotaged by awful design. 
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WordPerfect Tips and 
Tricks 
By Alan R. Neibauer 





In Short: A treasury of shortcuts and hints. 
Best for the advanced user but valuable to all 
but the absolute beginner. 
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offer. Still, people learn in different ways, 
and if you feel shortchanged or over- 
whelmed by the manual, the extra $15 or 
$20 is a good investment if it makes you 
more comfortable with the $495 price tag 
that WordPerfect brings. 


KEYBOARD TEMPLATES Another 
type of training aid that can speed your 
progress along the learning curve without 








Advanced WordPerfect: 
a Features and 

Techniques 
By Eric Alderman and 
Lawrence J. Magid 
Osborme/McGraw-Hilt 
McGraw Hill Training 
Systems 
P.O. Box 641 

Det Mar, CA 92014 

(800) 421-0833 

(800) 662-6222 (in Calif.) 

Copyright: 1986 

List Price: $16.95 


In Short: An advanced guide seasoned with 
subtle humor, clear writing, and solid exam- 


‘WORKING 
WORDPERFECT 





List Price: $18.95 

In Short: Heavy-handed humor undermines 
an otherwise adequate work. Its organization 
could be better. 
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The WordPerfect Book 


Blue Ridge Summit, PA 
17214 

(717) 794-2191 
Copyright: 1986 

List Price: $16.95 

In Short: One of the bet- 
ter WordPerfect books. Not pretty, but pre- 
sents lopics well and in an intelligent order. 
Chapters end with a solid recap, 
CIRCLE 685 ON READER SERVICE CARD 





breaking your budget is a third-party key- 
board template. Two companies have at- 
tempted to improve on the template that is 
supplied with the program by adding extra 
features. 

Systems Management Associates of- 
fers a heavy plastic sheet, called PC-Docu- 
Mate, that fits on your keyboard surround- 
ing the keypads. Commands are printed on 
both sides and organized into groups by 


Indianapolis, 
(800) 428-5331 
Copyright: 1985 

List Price: $18.95 

In Short: Not the best of the lot, but one of 
the most complete. Needs an update: it focus- 
es too heavily on Version 4.0. 
CIRCLE 684 ON READER SERVICE CARD 


.| New York, NY 10017 
(212) 750-1330 
t: 1985 





List Price: $10.75 
In Short: Outdated; it emphasizes Version 
3.0, which is nearly prehistoric in WordPer- 
Sect terms. A pity, since the book is attractive 
and well organized. 
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Dynamics of Word- 

Perfect 

By Trish McClelland 

Dow Jones-Irwin 

1818 Ridge Rd. 

Homewood, IL 60430 

(800) 841-8000 ext. 33 
3 1986 

List Price: $19.95 

In Short: Obsolete; deals mostly with Ver- 

sion 3.0, Poorly organized. 
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function: all the printing commands are in 
one place, while all the editing and typing 
commands are somewhere else. Cursor 
control keys are on both sides. 
Unfortunately, the SMA template la- 
bels only the shifted and unshifted posi- 
tions of the function keys—leaving the 
Ctrl and Alt positions for the rest of the 
template. The irony of this organization is 
that WordPerfect itself groups all print, 
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Nord Perfect 


Lowen 4 Craven tte 





In Short: A bound edition of the training ex- 
ercises included in the WordPerfect manual. 
For classroom use only. 

GIRCLE 661 ON READER SERVICE CARD. 


TEMPLATES 


PC-DocuMate 

Systems Management Associates 

3325 Executive Dr. 

P.O. Box 20025 

Raleigh, NC 27619 

(800) 762-7874 

List Price: $14.95 

in Short: Redundant for hard disk users—all 
of its material and more is available through 
WordPerfect's Help facility. 

GIRCLE 690 ON READER SERVICE CARD. 


WordPerfect 4.1 

Kleertex Keyboard Booklets 

Creative Computer Products 

6369 Nancy Ridge Dr. 

San Diego, CA 92121 

(800) 231-5413 

(800) 523-544] (in Calif.) 

List Price: Booklet, $19.95; template, 
$14.95. 

In Short: Somewhat helpful but hard-to-read 
plastic booklet mean to stick to the keyboard. 
GIRCLEGSSONREADERSERVICECARD 





formatting, merge, and macro commands 
on the same keys, so the SMA template of- 
ten winds up duplicating the WordPerfect 
template. PC-DocuMate retails for $14.95 
and is available for the IBM PC keyboard, 
the IBM Enhanced keyboard, the AT, the 
AT&T 6300 (though not the 6300 Plus), 
all Compags, all Key Tronics, and others. 
WordPerfect 4.1 Kleertex templates 
from Creative Computer Products take a 





(800) 421-4827 
4 (213) 823-1129 (in 
Calif.) 
List Price: $99.95 
In Short: A mechanistic, superficial, and in- 
complete introduction to WordPerfect. 
CIRCLE 688 ON READER SERVICE CARD. 





All-Hands-On Word- 







(617) 458-1130 

List Price: $74.95 

In Short: A thorough introduction to Word- 
Perfect. Leads you through an actual copy of 
the program. 
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WORKBOOKS 


Introduction to Word- 
Perfect 

Electronic Learning 
7101 Wisconsin Ave. 
Bethesda, MD 20814 
(301) 986-4929 

List Price: $16.95 

In Short: A top-flight 
value, though anything but slick. The spiral- 
bound book includes a floppy disk bul has no 
index and is sometimes obtuse. 
CIRCLE 686 ON READER SERVICE CARD 





slightly different tack. They duplicate the 
WordPerfect template, but allow users to 
flip them over and write on the other side, 
providing two uses for one product. 

Kleertex also offers a 6-inch long light- 
weight plastic booklet that attaches to the 
keyboard with adhesive tape. The 16-page 
booklet is thumb-indexed and has a de- 
tailed table of contents on the inside front 
cover, 















VIDEOCASSETTE 










Perfect Teacher! 

CMS/Data Corp. 

187 Office Plaza Dr. 

Tallahassee, FL 32301 

(904) 878-5155 

List Price: VHS and Beta versions, $495; U- 
Matic format, $695. 

In Short: Badly organized, badly presented, 
low production values. Includes instruction 
on running WordPerfect on both PCs and 
DEC minicomputers. 

CIRCLE 665 ON READER SERVICE CARD. 


VIDEODISK 


WordPerfect 

Comsell Ine. 

500 Tech Pkwy. 

Adanta, GA 30313 

(404) 872-2500 

List Price: $1,495 per course (not including 
equipment). 

In Short: A topflight course, well presented 
and structured correctly. Price and equipment 


Glen Ellyn, iL 60137 
(800) 222-3547 
(312) 790-1117 (in I.) 
List Price: $89 
In Short: A novel idea executed well. The 
course is logical, complete, helpful, and in- 
expensive. 
GIACLE 683 ON READER SERVICE CARD 





If you'd rather look at a booklet than 
your screen, this one is fairly helpful, un- 
like the WordPerfect-supplied Quick Ref- 
erence Card, it groups operations together 
by function. Unfortunately, its typeface is 
hard to read, and the way material is orga- 
nized under each topic heading can be con- 
fusing. The booklet, available for Ver- 
sions 4.0 or 4.1, has a suggested retail 
price of $19.95. 
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Kleertex also makes a full-keyboard | 


template that retails for $14.95 and will fit 
the IBM PC, the AT&T 6300 (though not 
the Plus), the Key Tronic 5150, the Com- 
paq line, and others. None is currently 
available for the IBM Enhanced keyboard. 

If you have a hard disk, you don’t need 


either of these templates: stnking F3 will | 


bring up a help screen. Typing the first let- 
ter of what you think you want to do (C for 
cursor control) will bring up a guide to ev- 
erything WordPerfect will do that starts 
with that letter. Pressing a function key af- 
ter hitting F3 will give complete help about 
that key. Floppy disk-based systems need 
a disk swap after hitting F3 to use the help 
utility, so the templates may save some 
work there. 


SON ET LUMIERE At the other end of 
the spectrum in terms of price and com- 
plexity are audiovisual training materials 
such as the interactive videodisk—based 
corporate training center from Comsell. 
The courses cost between $1,495 and 
$2,000, and require a special terminal and 
an industrial laserdisk player. 

Comsell’s courses, WordPerfect in- 
cluded, will run on the Visage, IBM 
InfoWindows, or Sony VIEW system. 
Depending on the system, it will use either 
a keyboard, touch-screen, or light pen. It 
can also use Comsell’s own Learning Cen- 
ter, whose terminals are converted coin- 
operated barroom video poker games. 

Its odd hardware aside, the Comsell 
WordPerfect course is pleasant and effec- 
tive. The actor is attractive, well spoken, 
and believable, the sound and video are 
sharp, and the lessons and drills are well 
planned. However, the quality of the on- 
screen text during quizzes and some expo- 
sitions, though adequate for a 90-second 
video game, is too tedious for an 8-hour 
training course. 

Perfect Teacher! , a workbook, a floppy 
disk, and a pair of videocassettes from 
CMS/Data Corp., starts off with an ex- 
tended explanation of who owns what 
copyrights and what the authorities will do 
to you if they catch you doing something 
naughty. The tape goes downhill from 
there. 

The material on Perfect Teacher! is pre- 
sented in apparent reverse order. Merges 
and macros are covered even before tabs 





= Kleertex’s templates 
duplicate the Word- 

_ Perfect template, but 
allow users to flip them 


over and write on the 
other side, providing 
two uses for one product. 





and margins, searches or replaces, defin- 
ing blocks, or revealing codes. Production 
values are strictly those of local access ca- 
ble TV; shots of the computer screen are 
difficult if not impossible to read; back- | 
ground noise and the overall sound level 
vary widely (but the former is always too | 
high); the video lacks definition; and the | 
actress is stilted and plainly reading off cue 
cards. CMS/Data should take some Ies- 
sons from Comsell in building good 
courses. 

CMS/Data also makes the mistake of | 
using the same tape to train on both IBM | 
PCs and Data Genera! minicomputers (for 
which WordPerfect was originally de- 
signed). That forces CMS/Data to explain 
that when it’s talking about Data General 
computers, it doesn’t mean the Data Gen- 
eral One portable, which is a PC. As a re- 
sult, you are advised that the tape will refer 
to function keys, but not the Ctrl, Alt, or 
Shift positions so as not to confuse Data 
General users, who don’t have those keys. 

Less elaborate (and expensive) than the 
Comsell and CMS/Data training courses 
are a couple of interactive floppy disk—- 
based tutorials. 

American Training International (ATI) 
is the major vendor of interactive tutorials, 
but its ATI Teach Yourself WordPerfect tu- 
torial fails to illustrate why. The ATI 
course is quick but dreadfully superficial; 
you will learn the basics but only the ba- 
sics. It is not especially interesting or en- 
tertaining, and like all such tutorials it is te- 
strictive. ATI says the purpose of the 
course is to get you up to speed as quickly 





as possible; the lack of depth may or may 
not be an acceptable trade-off, depending 
on your priorities. 

One complaint about content: the 
course tells you to start a search by press- 
ing the Esc key, which in all other cases is 
used to repeat subsequent keystrokes. Ev- 
ery other manual or book advises to start a 
search by pressing the Search key again, a 
potentially less confusing or damaging 
procedure. ; 

Another tutorial, All-Hands-On Word- 
Perfect Learning Disk from Retrieval 
Technology (now Hands On Learning 
Corp.), is an improvement. It is slower 
than the ATI course, but it is more thor- 
ough, more entertaining, and more inter- 
esting. While ATI simulates the WordPer- 
fect screen Retrieval actually uses your 
copy of WordPerfect to teach its lessons, 
displaying ‘*Post-it’’-type rectangles on- 
screen to give instructions or illustrate 
points. 

A third tutorial is /ntroduction to Word- 
Perfect, a 100-page comb-bound work- 
book produced by Electronic Learning Fa- 
cilitators (ELF). The workbook is 
accompanied by a floppy disk containing 
nine documents used in the course of read- 
ing the book’s eight units. The ELF work- 
book does not contain an index, is not or- 
ganized very well, is at times unclear, and 
is far from slick. But at $16.95 it’s cheaper 
than most books, let alone other altemative 
media products. 


BEST BUY Of all the training aids re- 
viewed here, the best organized is the Flip- 
Track Leaming systems cassette tape pro- 
gram, How to Use WordPerfect. Like 
other FlipTrack packages, this onc puts the 
basic instructions on one side of the tape, 
with expanded or advanced instruction on 
the other. When you want more help or 
want to explore a topic in greater depth, re- 
set your cassette playcr’s tape counter to 
zero, turn over the tape (hence the name), 
and play that side. When you're finished, 
tewind the tape back to zero, turn the tape 
over, and proceed. 

How to Use WordPerfect includes four 
tapes and a well-indexed reference guide. 
Topics are presented in a logical, helpful 
manner, sound quality is clear (though 
you’ll want to leave your noise-reduction 
control on), and the announcer’s voice is 
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AN INVITATION 
FROM THE #1 
DATABASE 





@D wucnorins 





Rated #1 By DataPro. 


“Microrim’s R:BASE System V far outshines its 
competition.” 


—DataPro Reports 





Best Data Management Software of 1986. 
—PC Magazine 


*...A superset of dBASE III Plus functionality.’ 
— InfoWorld 


*,-You ve simply got to look at R:BASE System V. 
It's brilliant.” 
—Jim Seymour 
PC Week 


PLAY WITH YOUR DATA. 


Wee we created R:BASE” 
System V, the whole idea 


was to make the full power 
ofa sophisticated relational 
database available to people 
who don't feel like program- 
ming. Thanks to your 
enthusiasm, it’s been quite a 
success. With our Express 
System, R:BASE System V 
offers you a combination of 
speed, power, and flexibility 
that's literally not available 
with any other DBMS. And 
now, we're introducing a new 
presentation graphics pack- 
age that gives you the oppor- 
tunity to play with your 
numbers and ideas in graph 
form. 

But first, let's take a look at 
R:BASE System V, the prod- 
uct which makes R:BASE 
Graphics a powerful tool for 
understanding. 


DATA MANAGEMENT 
RESULTS IN HOURS— 
NOT MONTHS. 


With R:BASE System V, no 
matter how sophisticated the 
application, you just follow 

a simple, fill-in-the-blanks 
format, and our Application 
EXPRESS writes all the 

code automatically. 

As a result, even as a first- 
time user, you can builda 
powerful, automated appli- 
cation. With the features 
you'd expect ina custom 
program from a professional 
programmer. 

When you're done, you'll 
have automated the process 









of understanding your data. [Spica 

And be able to use it to make _ tone ; | 

better decisions. With other a8 

database products, building ———— 

an application like that could | a 

take months. But for a fairly pe net tle oti ta “a na | 
outoma! fi 

eee era ea ter | fms Sarton: od tied fRCIENTOOn 

; Q be performed bya simple menu pick. 
of hours. For example, let's 
take a look at a company 














called ACME Novelties and ween MOvetieg 

follow them through a sales petit AY SHPUERTRepogy 

analysis. giste ee | Unt Mrrce ae 

Hadid tk | aan i = 
report ike this takes just o TOM cheag Hang 5g saggy, = Sales 

few keystrokes,even though it contoins —{ Srazy) Cae PANT Prog = 680955? aaaee 216 

computed columns, subfofols,and muttiple-f {te Rasca Wai ygg se 

fable access. And thisisjust thebegin- {174 orraq,, 7 og fs, 






ning; with new R:BASE Graphics, there are | "074i sory, sibs A oy 
literally thousands of ways fo play with 


these numbers. 
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164 959 










INTRODUCING 
R:BASE GRAPHICS. | 
TURN RAW DATA INTO 
PURE UNDERSTANDING. 2 
f the 100-plus graphics them into presentation- 
products on the market, quality chart or graph form. | 
this is the only one that You won't even have | 
works directly with R:BASE to interrupt your train of : 
System Vor R:BASE thought. With R-BASE | 
5000/4000 data. Graphics, you keep | 
And the only one that right on using the | 
combines presen- same familiarinter- | 
tation-level graphics face. You enjoy a totally | 
with powerfuldata f integrated solution = 
reduction capabil- Perctoigwess that turnsrawdatain- | 
ities. With just afew § wae =o pure understanding. | 
keystrokes, R: BASE ™' ag And now you can : 
Graphics can sort express it graphically. 
through megabytes of data, Let's take alook at the 
| retrieve just the data youre example here and see how 
interested in,compareitems — the process works. The first 


any way you like, and put screen you see is raw, un- 













sorted R:BASE data. (This is 
the same data R:BASE 
System V would use to give 
you the ACME Novelties 
weekly sales report.) All you 
do is tell R;BASE Graphics 
what you want, and how you 
want it. It goes into the 
database, performs the sort- 
ing requests, and creates a 
graphable subset of the data- 
base. If you want a column 
graph that compares total 
product sales by month, all it 
takes is a few keystrokes, 
and you've got it. 

Of course, this is only 
one example; with R:BASE 
Graphics, using a database 
to reach new levels of under- 
standing is limited only by 
the imagination. 

R:BASE Graphics gives 
you eight standard chart or 


graph formats, plus seven 
| text fonts, 16 colors, and up to 
32 windows of split-screen 
displays. R:BASE System V 
SuperMath functions have 
also been included for precise 
' data handling. In all, there 
; are over 40 mathematical, 
trigonometric, logical and 
_ financial operations. Of 
' course, R:BASE Graphics 
supports most popular video 
control cards, plotters, 
and printers. 

As you've already seen, 
by using R:BASE Graphics, 
ACME Novelties graphically 
identified their problem 
area: The Eastern Region. 
Now we'd like to show you 
another product that lets 
ACME review their data in 
! acompletely different way. 
| R:BASE CLOUT” 


i 





Aa 

8y breaking your sales down into percentage by 
month, and reviewing the data graphically, it’s 
clear that something went seriously wrong in 
June and July, but as yet, nobody knows where. 


Even though the data for quotos ond octuats ore p> 


Stored in different tables, all you need ta do is 
define what should appear on the chart. Now we 
see that the problem (s weak sales in the Eastern 
Region. And come one step closer to tuming 0 
problem into a solution. 





R:BASE CLOUT. 
THE DATA RETRIEVAL 
SOFTWARE THAT SPEAKS 
YOUR LANGUAGE. 
ENGLISH. 
his artificial intelli- 
gence, natural language 
query software gives you 
another option. You just type 
your requests in plain 
English. CLOUT figures out 
exactly how to get the answers 
by translating common 
questions into computer 
commands. 

CLOUT's natural language 
dictionary contains 300 
commonly used words, and 
you can add 500 more (with 
definitions) per database. By 
adding unique definitions, 
you can customize CLOUT to 
your specific needs. Now 
let's go back to our example 
fora minute: 

From R:BASE Graphics, 
we saw the problem at ACME 
Novelties was weak sales in 
the Eastern Region. Now the 
question is—who's respon- 
sible? Suppose we had taught 
CLOUT that the name for 
distributors was “bigshots:’ 








A 
By exploring your data with CLOUT- our naturol 
query language — you've managed fo pinpoint the 
entire problem by typing in one sentence. From 
this point on, the onswer looks fo be o visit to the 
distributors. Which is about the anty thing CLOUT 
can't do for you. 

And that, in a nutshell, 
is what it’s like to play with 
R:BASE System V—along 
with our R:BASE Graphics 
and R:BASE CLOUT options. 
The whole process is simple, 
natural and intuitive. 


R:BASE DATA MANAGEMENT. 
NOBODY GIVES YOU MORE POWER. 
MORE FLEXIBILITY. 

OR MORE WAYS TO USE IT. 








Besides R:BASE System V, | System V, or R:BASE 5000/ base you ask for and use. 
Graphics and CLOUT, we 4000, this is the way to R:BASE System V and all 
also offer you a number of | distribute it to additional the Companion Products will 
options for ultra heavy-duty users at minimum cost.Each runon your standalone IBM 
programming. Runtime package contains personal computer (and 100% 

R:BASE Extended Report all the software you need to compatibles) and support 
Writer (XRW) goes beyond the | distribute five complete your IBM PC-Net, Token Ring, 
power and control provided applications. or 100% compatible local 
in the R:BASE System V and In addition to all the area network. 

R:BASE 5000 report writers. solutions Microrim offers, SEE FOR YOURSELF: 
You can create complex reports _ there's also a large—and CALL 1-800-547-4000. 
with up to 250 lines per growing — number of third- No matter what kind of 
pageand more than 255char-__ party utilities, programs, information you need from a 
acter page widths. XRW also applications, and reference database, the R:BASE prod- 
gives you the flexibility of books. All of which give you uct family will make the pro- 
conditional processing, sub- even more reasons to make cess simpler, and the insights 
string extraction and the R:BASE System V the data- more valuable. If you want 
ability to assign over 200 to see just how fast, powerful, | 
variables. As a result, you can and flexible we really are, 

take complete command just ask your software dealer 
over every character on every for a trial run. Or if you'd 
report. rather, well send you a 

Then there's R:BASE ROAST asAce fully-functional R:BASE 
Program Interface, a library of mara System V Trial Version for 
relocatable routines that eo only $19.95, plus ship- 
provide access to R:BASE data “a ping, It's a complete 11- 
for applications ae disk package limited 
written in Micro- TENDED only by the size of the 
soft FORTRAN, C 1 etrorr wares database you can 
and Pascal. Which build. Just call 
gives you appli- 1-800-547-4000, 
cation development “ Dept. 817. In 
flexibility that ‘Oregon, or out- 
may not be avail- side the US., 
able in a database call 1-503- 
programming language. By 684-3000, 
using Program Interface, it’s Dept. 817. Call 
possible to develop a wide us soon. 
variety of scientific, statistical, 
and advanced business R:BASE 
applications. 

Finally, there's R:BASE DATA RBASE companion products peu com- 
Runtime. For developers who MANAGEMENT stem ¥/5000/4000. Microriin Ri RBASE 
have created a popular ahd CLOUT are registered traderaris of 
application with R:BASE FROM MICRORIM of international Bielieed Machines. 
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@ WORDPERFECT 


= THE ATI course 

is quick but dreadfully 
superficial; you will 
learn the basics of 
WordPerfect but only 
the basics. 


Two complaints and an observation: 
you are steered to the manual for instruc- 
tions on how to set up your machine. As 
long as you've got the manual's instruc- 
tions there, why not just run through the 
manual’s whole tutorial? Also, tape 
counters are not always standard equip- 
ment on portable cassette players. The al- 
ternative—the numbered tape guides be- 
low the cassette’s clear window—are not 
nearly exact enough. 

Lastly, I could not shake the feeling, 
listening to these cassettes, that I was back 
in my junior high language lab, learning 
Spanish with those blasted ALM tapes. 
(Hola, Isabel! ;Como estas? Estoy bien, 
gracias. ,Y tu? Bien, gracias . . .) 

There is no shortage of ways to learn 
WordPerfect. If none of these suit you, 
you have three choices: get your typewriter 
back out of the closet, muddle through and 
write your own book/tape/disk based on 
how you did it, or go back to WordStar. 
No, there is a fourth choice—one | recall 
from a bicycle repair book I own. 

“*The last tool you'll need,”’ the book 
says, ‘‘is a friend to help you. If you do not 
have a friend, we advise you find one at 
your first opportunity.’’ WordPerfect's 
enormous popularity should make it easy 
to find a user group, colleague, or friend 
who can help you over the rough spots on 
the way to mastering the program. PU 


Daniel J. Rosenbaum is executive editor of 
Wiretap , a monthly newsletter that tracks 
developments in the computer and commu- 
nications industries. He is also coauthor of 
a forthcoming book, WordPerfect Tips, 
Tricks and Traps. 





UNLOCK ™ 


Removes 


Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNIock “copying” disk allows you to 
make “unprotected” DOS copies of 
popular original program disks. Unpro- 
tected backup copies perform per- 
fectly, as do copies of these copies. 
UNlock copies run on any hard disk, 
including Bernoulli Boxes. No original 


required in drive “A” Run on a RAM 
disk simply and conveniently. Also, 
copy DOS 5%” programs to 32” 
diskettes. For IBM" PC, XT, AT, com- 
patibles, 256K or more, DOS 2.1 or 
higher. Choice of the critics! 


Guaranteed to work only with (ean ak below: 




















UNLocK ALBUM “A” PLUS 








$69.95 


Pu $4 ship handing Foregn orders $10) 











@ dBASE Ill & dBASE Ill pLus™ 
@ FRAMEWORK | & 11™ 

© CHARTMASTER™ (6.1) 

© SIGNMASTER™ (51) 

@ FASTBACK™ (5 3) 


@ THINKTANK™ (2.0, 2.1) 


UNLOCK™ ALBUM “B” PL 


e@ SYMPHONY™ (1,1) 

° CLIPPER™ 

®@ LOTUS 1-2-3 REPORT WRITER™ «1 9} 
*DOUBLEDOS™ 

© smMARTWORK™ (10 Rev. 8 thru 10 811) 

e OISK OPTIMIZER™ 

@ MANAGING YOUR MONEY™ (15, 1.51.20) 


® HARVARD TOTAL PROJECT MGR.™ (10) 
@ DOLLARS & SENSE™ (2.9) 


e Lotus 1-2-3™ «1 a-20) 

© IBM WRITING ASSISTANT™ «1 oy) 
© IBM FILING ASSIS TANT™ «1 9 

@ IBM REPORTING ASSISTANT™ (1.0) 

@ GRAPHWRITER™ (43. 42) \ 
®@ REALIA COBOL™ «12 2.9) 

@ MULTILINK ADVANCED™ (9.02, 3.02) 








$69.95 


(Plus $4 ship handing Foregn orders $10) 


@ MICROSOFT WORD™ «115, 2.0. 261) 
@ PFS: ACCESS™ i108 Ea) 

© PFS: PLAN™ (9) 

e PFS: GRAPH™ (3) 

@ PFS: WRITE™ «1 01, ¢) 

@ PFS: REPORT™ (0, cy 

© PFS; FILE™ is, c) 


US 


®# DATABASE MANAGER II— THE INTEGRATOR™ (20 202) 


SPECIAL OFFER 


@ dBASE Ill & dBASE Ill PLUS™ 
@ FRAMEWORK | & II™ 

° CLIPPER™ 

@ FASTBACK™ (5 3) 

@ CHARTMASTER™ (a1) 

@ SIGNMASTER™ (5 1) 

e@ DOLLARS & SENSE™ (20) 


“Best of UNLOCK" 
ALBUM “D” PLUS « 


$74. a 


$4 shup hanging Foreign orders $10) 


@ LOTUS 1-2-3™ () 4.20, 2.01) 

@ SYMPHONY™ 551.3 25 

@ LOTUS 1-2-3 REPORT WRITER™ (; 0) 

®@ OOUBLEOOS™ 

@ HARVARD TOTAL PROJECT MGR.™ (110) 
@ MANAGING YOUR MONEY™ (15,151, 2.0) 

@ THINKTANK™ (2.0, 2.1) 


@ MICROSOFT WORD™ «115, 20, 201) 


UNLOCK FLIGHT/JET #202 


$29.95 


© FLIGHT SIMULATOR™ e JET™ @ SCENERY DISKS (Pius $4 sep handing toregn orders $10) 





CHOICE OF THE CRITICS! 


PERSONAL | “YNiock hes two psrticulerly sn- 
SSISTSTUTS) desring chsrscter Eawiics) it works, 
snd works simply. | was sbis to quick! 

Producs unprotsctsd copiss of Lotus 1-2-. 

teleass 2, Symphony 1.1, Microsoft Word 2.0, 
dBsse ill 1.1, snd Framework It, These copies 
performed tiswlessly, es did copiss of thsse 


copies.” Christopher © Malley. 
= PERSONAL COMPUTING, April ‘86 
PC “Becsuse copy protection can interters 


with ths sbility to back up © herd disk, 
business-oriented users mey prefer progrems 
like TrsnSec's UNlock seriss. 

Winn L. Rosch, PC MAGAZINE, May 27, 1986 


! UNLocK : 


B VT E “UNlock 4.7 detssts ths Istest Pro- 
lok snd SupsrLock type of EopY 
protection scheme. it's msnu-driven snd wor! 
fins on the proersms it's supposed to work on: 
Lotus 1-2-3, dGase Ill, Framework, Symphony, 
Paradox, ond severs! others.” 
Jerry Poumelle, BYTE, Feb. '86 


Recommended by the editors of: 





SOMPUTING 
“The Dest Seftware Utities For Under $180" 


ORDER TODAY TOLL FREE: 


1-800-423-0772 


IN FLORIDA. 1-305-276-1500 


7 
= 


TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445 


‘Wademarka are the sole property ot their reepectiva owners. UNiock le for use only to improve the useability of legally ecquired and 


operated software 


PRODUCTIVITY RHYDER McCLURE 


In this step-by-step tutorial you can learn 

the basics of WordPerfect macros. The eight 
macros included here can save precious time 
and repetitive keystroking for some of the 
more mundane chores of your working day. 


EIGHT WAYS 
TO IMPROVE 
WORDPERFECT 


ne of the many features that make 
O WordPerfect such a desirable pro- 


gram is the built-in macro func- 


tion. A macro is a series of recorded key- | 


strokes that can be called into a document 
easily and quickly. 

On the simplest level macros can spare 
you the worst sort of typing tedium and, at 
their most sophisticated, they work major 
miracles in the twinkling of an eye. For in- 
stance: 
® By holding the Alt key and tapping 

the letter N on systems I’ve set up for cli- 
ents in the New York City area, ‘‘New 
| York, New York 100°’ appears on-screen, 
with the cursor positioned to fill in the last 
two characters of the New York City ZIP 
code. That Alt-N (for New York) macro, 
often used on the last line of the inside ad- 
dress on letters to be mailed locally, saves 
21 keystrokes each time it’s used, and I'll 
bet it’s used hundreds of times each day. 
® For a client in the retail business I 
took advantage of WordPerfect’s built-in 
math capability and wrote an invoice-cal- 
culating macro (Alt-C) that multiplies 
across (quantity times unit price equals ex- 
tended price), adds down for a subtotal, 





bn astm we 


calculates and displays the sales tax two 
lines below the subtotal, then, two lines 
farther down in the total column, adds the 
subtotal and tax and double-underlines the 
result. The macro ends by sending the fin- 
ished invoice to a laser printer. 

@ Most laser printers stack their output 
backwards. The final page is on top, the 
first page on the bottom. A two-keystroke 
macro reverses the output of a laser print- 
er, putting page | at the top of the stack. 

@ Another macro sets a letter header, 
putting the addressee’s name, the date, and 
the page number at the top of all pages after 
the first. 

Macros such as ‘‘New York, New 
York 100” can be utterly simple to write, 
and the only limitations to staggeringly 
complex macros are disk space and imagi- 
nation; absolutely anything WordPerfect 
can do can be included in a macro. 

Despite the usefulness of macros and 
the ease with which they can be written, it 
continues to surprise me that so few Word- 
Perfect users have learned about them. 
“No, I haven’t gotten to macros yet”’ is a 
somewhat sheepish, often repeated state- 
ment. 





Perhaps WordPerfect users believe 
“‘writing macros’’ sounds too much like 
“computer programming.”’’ That is defi- 
hitely not true—writing a macro is nothing 
more than recording keystrokes for quick | 
and easy playback. And it’s far easier than 
writing /-2-3 macros. 

What's a good candidate for being in- 
corporated as a macro? Anything and ev- 
erything that’s repetitive should absolute- 
ly, positively be a macro: text, such as the 
ending of a letter or boilerplate paragraphs; 
or the keystrokes involved in taking the in- 
side address from a letter and printing it on 
an envelope. 

What follows is a step-by-step guide to 
the creation of eight macros I consider ba- 
sic to any business environment: a city, 
state, ZIP macro, a letter-skeleton macro, 
a letter-end macro, an envelope-address- 
ing macro (it takes the address froma letter 
and prints it on an envelope), a macro that 
will print the entire document, a macro that 
sends the current page to the printer, and a 
pair of macros to reverse the reverse-order 
output of an HP Laserjet printer. 

These eight barely scratch the surface 
of what WordPerfect macros can do for 
you and your business; there is truly no end 
to what can be done with them. 

The macros were written with Version 
4.2 of WordPerfect and have also been 
tested on Version 4.1. They assume that 
the standard settings are in effect and that 
WordPerfect, not the printer, controls the 
top margin. If your printer controls the top 
margin, set WordPerfect’s top margin to 0 
and adjust the following macros accord- 
ingly. On some instruction lines, such’ as 
“Hold Shift and tap F7 (the WordPerfect 
Print key),”” the text in parentheses is ei- 
ther the WordPerfect name for the key or a 
terse explanation of what you are doing. 

If you write the macros to a floppy disk 
(or hard disk directory) that contains the 
WordPerfect WP.EXE file (probably \wp 
if you used WordPerfect’s suggestion), 
they'll be available to you at all times. 

There are two ways to name and use 


‘macros. To name (or define) macros, 


which you do immediately after starting 
the macro definition, you either hold Alt 
and tap a single letter from A to Z, which 
allows 26 macros, Alt-A to Alt-Z, or you | 
just type the macro name (two to eight let- 
ters) and then tap Enter. 
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That Was Then 
And This Is Now 





Introducing WordStar” 
Professional Release 4. 


You remember when we first came 
out with WordsStar. From day one it 
became, as some described it, a classic. 
Over one and a half million of you 
snapped it up. 

But that was then and this is now. 

And now there's a new WordStar. 
WordsStar Professional Release 4 for 
the IBM PC and compatibles. With 
the same familiar command sequence 
and file format you've grown to love. 
Yet with all the improvements you've 
been asking for. 

You're going to have a field day. 


With over 125 new features, 
it’s like a wish list come true. 


Imagine, a WordStar Professional 
with, increased speed, undo, keyboard 
macros, Word Finder™ Thesaurus, 
line/box drawing, improved printer 
support, multi-line headers and footers, 
and onscreen boldface/underlining. 

Catch your breath. We're not done. 


1982 


There's also 14 function math, sub- 
directory support, go to page, and an 
improved spelling correction and Mail- 
Merge. There's even an optional 40 
funcrion key interface. Not to mention 
over 100 other enhancements. 


And if you buy early, 
you get a $100 rebate. 


How early is early? Well, all we ask 
is that you see your dealer and buy 
one of the first 15,000 copies sold, and 
MicroPro will give you $100 back* It's 


Customer Name 





CIRCLE 502 ON READER SERVICE CARD 


Company Name 


that easy. If you already own WordStar 
or WordStar Professional, we've saved 
the best for last. $89 and your present 
serial number lets you update to 
Release 4. We've even included an 
order form below. It’s our way of intro- 
ducing a new dedication to our cus- 
tomers. It's our way of saying there's 
a new MicroPro. 
fessional Release 4. a ty 

Let's hear it for 
new beginnings. MicroPro 
with MicroPro Call 804)- 4 3- 3000 ext 652 for mare informmanon 
aw the dealer nearest you 


WordStar Pro- 
"You must register your product and provide proof of purchase 


ORDER YOUR UPDATE NOW! Complete the information below and mail to MicroPro, Order Update 
Department, PO Box 7079, San Ralael,CA 94901-0079 Or call us roll free at 800-227-5609 or 800- 
343-3000 Ext.652 to order, Allow 3-4 weeks for delivery 
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Januarg 14, 1987 


Dear John: 
This is a very, very short letter, 


Sincerely, 


Erika Hancock 


You can create a macro that will save you from repeating keystrokes for the standard portions of a 
letter, such as margins and dates. The screen shawn here was executed in less than one second. 


For example, to use or invoke a macro 
named Alt-N, you hold down the Alt key 
and tap the single letter N. To invoke a 
macro named LETTER, hold Alt and tap 
F10, type LETTER, and then tap Enter. A 
macro cannot be named Alt-AZ (Alt + 
two letters), nor is a macro a document that 
can be retrieved—it is a series of recorded 
keystrokes saved as a file with the (auto- 
matic) extension .MAC. For example, the 
macro Alt-N would appear in the List Files 
Directory (F5-Enter) as AItN. MAC, and 
the LETTER macro would appear as LET- 
TER.MAC. 

If you make a mistake and need to start 
over, type Ctrl-F10 to end the macro, then 
Ctrl-F10 to restart it. If you’re redefining 
the same key, WordPerfect asks if you 
want to overwrite the existing macro. Type 
Y for yes. 

There is nothing magical about macros 
after they have landed on-screen—at that 
point they are, for all intents and purposes, 
characters you typed, and they can be edit- 
ed in any way you like. Each time a macro 
is invoked it comes up just as it did when 
you originally wrote it. 


A CITY, STATE, ZIP MACRO If you 
correspond frequently with clients or col- 
leagues in one city or town, why not turn 
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the city, state, ZIP line into a macro? The 
total number of keystrokes involved can be 
reduced from about two dozen to two. 

The Alt-N macro will place ‘‘New 
York, New York 100” on your screen. To 
write it, follow the steps below, beginning 
with a clear WordPerfect screen. 

1. Hold Ctrl and tap F10 (Ctrl-F10 be- 
gins and ends a macro definition in Word- 
Perfect). The PC prompts Define Macro: 
which means ‘‘Give the macro a name.”’ 





2. Hold Alt and tap the letter N (for | 


New York). The system will begin blink- 
ing Macro Def in the lower left-hand cor- 
ner of the screen. Everything you type 
from this point until you end the macro 
definition will be recorded. 

3. Type ‘‘New York, New York 100° 
but don’t press the Enter key. 

4. Hold Ctrl and tap F10 (to end the def- 
inition of the Alt-N macro). The reason 
you stop typing after three digits of the ZIP 
code is that when a macro is invoked, or 
used, the cursor will appear on-screen 
where it was left in the definition. In this 
example, the cursor will be waiting exactly 
where you begin typing the last two digits 
of the ZIP. (If you’re writing to a smaller 
city or town where the ZIP code is the 
same all over town, you can type in the full 
ZIP code and then press Enter.) 


5. Clear the screen by tapping F7, N, 
N. As soon as you tap the F7 (Exit) key, 
the system will ask if you want to Save the 
document and if you want to quit Word- 
Perfect. You respond with N—for 
No—because the macro was already saved 
when you ended the definition by holding 
Ctrl and tapping F10. The document is not 
the macro. 

6. Try it out: just tap Alt-N. You’re on 
your way. 


THE LETTER-SKELETON MACRO 
Much of every letter you write is the 
same—the left and right margins, the top 
and bottom margins, the location of the 
date. Because the keystrokes involved are 
repeated with every letter, your letter 
“*skeleton’’ is definitely a candidate for a 
macro. 

Because the letter-skeleton macro (Alt- 
L)is totally generic, feel free to change the 
text or formatting to suit your specific 
needs and/or whims. If you send out letters 
that are all the same except for the names 
and addresses, the whole letter could be in 
the macro. 

If you're going to use this macro, your 
computer should always know the date and 
time (the macro pulls the date—right or 
wrong—from the system). If you don’t 
have a clock-calendar built in, set the date 
when you tum your PC on. 

To create the Alt-L macro, begin with a 
clear screen (if it’s not blank, clear it by 
simply tapping F7, N, N (forexit, save-no, 
exit-no). 

1. Hold Ctrl and tap F10 (begin the def- 
inition of the macro). The system prompts 
Define Macro: (give the macro a name). 

2. Hold Alt and tap the letter L (for let- 
ter). The system blinks Macro Def in the 
lower left-hand comer of the screen, which 
means that everything you type from this 
point until you end the macro definition 
will be recorded. 

3. Hold Shift and tap F8 (the WordPer- 
fect Line Format key). You'll see a format- 
ting line at the bottom of the screen. 

4. Tap 3 (margins). 

5. Type 15 (for the left margin) and tap 
Enter. (You may prefer a different left 

in.) 

6. Type 70 (for the right margin) and 
tap Enter. 

7. Hold Ctrl and tap F8 (the WordPer- 
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fect Print Format key; you’ll see a format 
menu come on-screen). 

8. Tap | (for pitch and font). 

9. Type 10 (for characters per inch) and 
tap Enter. 

10. Tap | (for font 1) and tap Enter. 

11. Tap Enter (to exit the print format 
menu). 

12. This step allows for the space taken 
by a company letterhead on stationery. 
Find one of your existing letters and mea- 
sure the distance from the top of the page to 
the line on which the date appears. Let’s 
say the distance is 24 inches (a typical 
amount). At the standard 6 lines per inch, 
that translates to 15 lines. 

Subtracting the default WordPerfect 6- 
line (1-inch) top margin from 15 lines 
leaves 9 lines. Tap the Enter key nine 
times. 

13. Spacebar out to position 45 (watch 
the bottom right of your screen, which 
shows the position). 

14. Hold Shift and tap F5 (the Word- 
Perfect Date key). 

15. Tap 2 (format). 

16. To format the way the date will 
automatically appear on your letter (e.g., 
April 28, 1987), tap 3, tap the Spacebar, 
tap 1, tap comma, tap the Spacebar, and 
then tap 4. 

17. Next tap Enter to finalize the date 
format. 

18. Tap | (insert text) to place the date 
on-screen (it will always be the current 
date, not when you created the macro). 

19. Tap Enter three times. 

20. Tap the letter M (for Mr., Mrs., 
Ms.) and tap Enter twice. 

21. Type Dear and tap the Spacebar 
once (trust me, ] know what I’m doing!). 

22. Tap the Cursor Up key, then the 
Cursor Left key—which will place the cur- 
sor to the right of the M. In defining amac- 
ro, you leave the cursor where you want it 
to be when you invoke the macro. (This in- 
struction typifies the subtle ways programs 
change from version to version. In Word- 
Perfect, Version 4.2, you can use the key- 
strokes listed or substitute two Cursor Up 
keystrokes, but in 4.1 you have to type 
Cursor up, Cursor Left.) 


23. Hold Ctrl and tap F10 (to end the 


definition of the Alt-L macro). 
24. Clear your screen without saving 
the document (F7, N, N). Remember that 








= Many users just don’t 
know how to get the PC to 
address an envelope. The 
Alt-E macro takes the 
inside address of the on- 


screen letter and places it 
on an envelope. 


you are only clearing the screen, not eras- 
ing the macro, which was saved to disk in 
the previous step. 


THE LETTER-END MACRO To cre- 
ate a macro that ends the letter (Alt-F10, 
XX, Enter, where XX is the author's ini- 
tials), follow the steps below in exact se- 
quence from a clear screen. You can write 
a different closing macro for each person 
who signs letters. 

1. Hold Alt and tap the letter L (to in- 
voke the letter-skeleton macro). The letter 


skeleton will appear on screen with the | 


cursor waiting after the M. 

2. Tap the PgDn key, which for now 
will bypass having to enter an inside ad- 
dress and take you immediately to the end 
of the Dear line. 

3. Type John:, tap Enter twice, and 
then type “‘This is a very, very short let- 
ter.” 

Do not tap Enter at the end of the sen- 
tence. If you did, just tap the Backspace 
key and the cursor will return to the posi- 
tion after the period. 

4. Hit Ctrl-F10 (to begin the definition 
of the macro). The system will prompt De- 
fine Macro:. 

5. Type in your initials (e.g., RM for 
Rhyder McClure) and tap Enter. The sys- 
tem will blink Macro Def in the lower left- 
hand comer of the screen. Everything you 
type from this point be recorded. 

6. Tap Enter three times. 

7. Hold Shift and tap F8 (the WordPer- 
fect Line Format key). 

8. Tap 3 (margins). 








9. Type 15 (for the left margin) and tap 
Enter. 

10. Type 85 (for the right margin) and 
tap Enter. 

11. Tap the Spacebar out to position 45 
and type in the ending (i.e., ‘*Sincerely,”’ 
‘SAll good wishes,’’ ‘‘Best regards,”’ 
etc.). 

12. Tap Enter four times and tap the 
Spacebar out to position 45. 

13. Type in the name of the letter’s au- 
thor and tap Enter. 

14. Tap the Spacebar out to position 45 
and type in the title of the letter’s author. 

15. Tap Enter twice. 

16. Type the initials of the letter’s au- 
thor in uppercase, a colon, and the initials 
of the secretary in lowercase, and then tap 
Enter. 

17. If more than half your letters con- 
tain enclosures, type ‘‘enclosure.’” If less 
than half contain enclosures, don’t type 
anything. 

18. Hold Ctrl and tap F10 (to end the 
definition of the letter-end macro). 

19. Clear the screen without saving the 
document (F7, N, N). 

20. Return to step | if there is a need for 
other letter-end macros and use the initials 
of any other letter signers for the macro 
names. 

The letter ending can be included in the 
letter-skeleton macro if there is just one let- 
ter writer. 


ENVELOPE-ADDRESSING MACRO 
As a PC consultant, 1’m always surprised 
to encounter a PC that doesn’t have an 
electric typewriter as an appendage. Many 
users just don’t know how to get the PC to 
address an envelope. The envelope-ad- 
dressing macro (Alt-E) takes the inside ad- 
dress of the on-screen letter and places it 
on column 40 of an envelope. 

1. From aclear screen, hold Alt and tap 
the letter L (to invoke the letter-skeleton 
macro). The letter skeleton will appear on 
screen with the cursor waiting after the M 
(for Mr., Mrs., or Ms.). 

2. Type r. John Doe and tap Enter. 

3. Type 123 Main Street and tap Enter. 

4. Type San Francisco, CA 94115 but 
don’t tap Enter. (If you did tap Enter, just 
tap the Backspace key, and the cursor will 
return to the end of the ZIP code.) 

5. To get from the end of the ZIP to the 





PC MAGAZINE @ APRIL14,1987 
236 


FORTRAN PROGRAMMERS 


Looking for the right PC FORTRAN language system? If you're serious 
about your FORTRAN programming then you should be using F77L - 
LAHEY FORTRAN. 


“Lahey’s F77L FORTRAN is the compiler of choice. It's definitely a 
‘Programmers FORTRAN, ’ with features to aid both the casual and the 
professional programmer... F77L compited the five files in a total of 12 
minutes, which was 4 times as fast as MS FORTRAN and an astounding 6 
times as fast as Pro FORTRAN” - PC Magazine 


Compare the features and performance of other PC FORTRANs with F77L 
and you will find that F77L is clearly the superior product. 


Full Fortran 77 Standard (F77L Is not a subset)® Fast Compile - increases productivity 
Popular Extensions for easy porting of mini ® Source On Line Debugger (Advanced 
and mainframe applications features without recompiling) 
COMPLEX 16, LOGICALs? and INTEGER+2 © 

Recursion - allocates local variables on ° Diagnostics 
the stack © Compatibility with Popular 3rd Party 
JEEE - Standard Floating Point Software (ie. Lattice C} 

Long variable names - 31 characters © Easy to use manual 

IMPLICIT NONE © Technical Support from LCS 


F77L - THE PROGRAMMER’S FORTRAN 
$477.00 U.S. 
System Requirements: MS-DOS or PC-DOS, 256K, math coprocessor (8087/80287} 
FOR MORE INFORMATION: _ (702) 831-2500 


——— Lahey Computer Systems, inc. witerrationet Deslers. 
P.O.Box 6091 England: Grey Matter Ltd., Tel: (0364) 53499 


Denmark; Ravenholm Computing, Tel, (02) 897249 4 “, 
ie Village, NV'89450 Austratia: Computer Transitions, Tel) (03) 537-2785 Editor's Choice 


Japan: Microsoftware, inc., Tet: (03) 613-8222 - PC Magazine 


SERVING THE FORTRAN COMMUNITY SINCE 1957 
MS-DOS & MS FORTRAN are trademarks of Microsoft Corporation Pro FORTRAN refers te Professkenal FORTRAN a trademark of 
immernacional Business Machines. 
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CESREF The perfect 
companion to WordPerfect! 
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.k) cheat sheet or the original docu- 
mentation. Excellent guide for all 
users. Highly recommendedi”’ 


John C. Dvorak, PC Magazine 
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To order, send completed coupon and payment to: 
MICROREF Division, Educetionel Systems, 3175 Com- 
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correct position on the Dear line, tap the 
PgDn key. 

6. Type John: but don’t bother to tap 
Enter after John—we’re just using the in- 
side address to create the envelope macro. 

7. The next step is to place the cursor on 
the M in Mr. John Doe. 

8. Hold Ctrl and tap F10 (to begin the 
definition of a macro). The system will 
prompt Define Macro:. 

9, Hold the Alt key and tap the letter E 
(for envelope). The system will begin 
blinking Macro Def in the lower left-hand 
comer of the screen, which means that ev- 
erything you type from this point until you 
end the macro definition will be recorded. 

10. Hold Shift and tap F8 (the Word- 
Perfect Line Format key). 

11. Tap 3 (margins). 

12. Type 40 (for the left margin) and 
tap Enter. 

13. Type 123 (for the right margin) and 
tap Enter. 

14. Hold Alt and tap F8 (the WordPer- 
fect Page Format key). 

15. Tap 5 (top margin). 

16. Type 0 and tap Enter (to set the top 
margin to zero). 

17. Tap Enter (to exit the page format 
menu). 

18. Hold Alt and tap F4 (to turn on the 
Block feature). 

19. Tap F2 (the WordPerfect Forward 
Search key). The system will prompt -> 
Srch: on the bottom left of the screen. 

20. Tap Enter twice. The system will 
now prompt -> Srch: [HRt]{HRt]. 
(You're searching for a pair of hard car- 
riage returns. ‘‘{HRt],"’ including the 
brackets. is WordPerfect’s hard carriage 
retum.) 

21. Tap F2 (to execute the search). The 
entire inside address will now be blocked 
and the cursor will be located under the D 
in Dear. 

22. With your printer tumed on and 
loaded with an envelope rolled into posi- 
tion, hold Shift and tap F7 (the WordPer- 

fect Print key). The system will prompt: 
Print Block? (Y/N) N. 

23. Tap Y (for yes) right over the N, 
and the inside address will go right to the 
printer. 

24. Tap F1 (to tum off the block). 

25. Hold Shift and tap F2 (the Word- 
Perfect Reverse Search key). The system 








WHY NOT SUPERKEY? 


ather than use the WordPerfect mac- 

ro capability, you could call on one 
of the extemal, memory-resident key- 
board macro programs, such as Super- 
Key, ProKey, Keyworks, or SmartKey. 
But why bother? 

The WordPerfect macro capability 
doesn’t cost anything extra, it’s always 
available (unlike a ProKey you may for- 
get to load), there’s no possible conflict 
with other RAM-resident programs, and 
it’s easy to learn (unlike /-2-3’s macro 
facilities). 

If you're using WordStar or another 
word processor without a macro capabili- 
ty, there’s no choice but to buy an add- 
on. (For a rundown on keyboard macro 
programs, see ‘‘Power Plays at Your 
Keyboard,’’ PC Magazine, Volume 4 
Number 22.) 

External programs are not without 
their advantages: more macros available 
with single keystroke combinations 
(WordPerfect stops at 26), the ability to 


will prompt <- Srch: [HRt][HRt]. (Word- 
Perfect remembers what it last searched 
for.) 

26. Hold Alt, tap F8, and then tap 5 (to 
tell the system to Reverse Search for the 
top margin code you inserted in steps 14 
through 16). 

27. Tap F2 (to execute the reverse 
search). 

28. Tap the Backspace key (the key that 
deletes the character to the left of the cur- 
sor). On the bottom left of the screen the 
system will prompt Delete [Top Mar]? 
(Y/N) N. 

29. Tap Y right through the N. 

30. Fap the Backspace key again. The 
system will prompt: Delete [Margin Set]? 
(Y/N) N. 

31. Tap Y right through the N. 

32. Hold Ctrl and tap F3 (the WordPer- 
fect Screen key). 

33. Tap Enter (to rewrite the screen). 

34. Hold Ctrl and tap F10 (to end the 
definition of the Alt-E macro). 


35. Clear the screen without saving the | 





switch among sets of macros, and easier 
macro editing (most others are text files; 
WordPerfect macros need the $129 
WordPerfect Library). And external pro- 
grams such as Keyworks even allow you 
to choose macros from a menu; with 
WordPerfect, you have to remember 
what you’ ve assigned to cach key. 

If your aim is to save keystrokes, an- 
other method is through an abbrevia- 
tions-into-words expander such as 
PRD+-. As youtype keystrokes into your 
word processor, when PRD + recognizes 
a string of characters you've predefined 
as a phrase, it substitutes the phrase. For 
instance, if you type ‘‘asap,”” PRD+ 
could be programmed to insert ‘‘Please 
advise us of your intentions as soon as 
possible and in any case within than 30 
days.’ You can have several hundred 
phrases on call, and predefined phrase 
lists are available for most major profes- 
sions such as law or real estate. 


| —Bill Howard 


document (F7, N, N); the macro was saved 
with Ctrl-F10. 

To invoke the Alt-E macro, refer to 
steps 8 through 10 in ‘‘Testing the Mac- 
ros’’ below. 

There are variations of the Alt-E macro, 
for instance, to address the envelope as 
you type the letter, to print an envelope on 
a laser printer (which requires more pre- 
cise positioning, since you can’t just crank 
the envelope in until it lines up), or to add 
your own retum address (or just your name 
if the envelope has a company logo and ad- 
dress in the corner). 


DOCUMENT-PRINTING MACRO 
The Alt-D macro will print an entire multi- 
page on-screen document from page 1. 

1. From a clear screen, and with the 
printer turned on and loaded with paper, 
type ‘“Today we are creating some ex- 
tremely useful macros.”’ 

2. Hold Ctrl and tap Enter, WordPer- 
fect’s command to force a page break, and 
then simply type ‘‘I knew WordPerfect 
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dBase,dPen: 


When the ball point pen was introduced, it immediately 


became indispensable. Never again would you have to * With Every dBase Ill Plus, 
s' le with leaky, messy fountain pens. The same is true Get a Cross Writing Instrument 
for database management software. From its inception, FREE! 

it has become a necessary part of the business On 
mainstream. At least that’s what anyone who’s ever used Quantities Limited 

one will say. 

But, the most indispensable database of ee 

all is dBase,® outselling all other 7 ——— 

databases combined, And with good = call] 

reason. dBase is more powerful, more 

flexible, has more features and is eas- 


ier to use. And now it’s easier to learn 
and more powerful than ever thanks to 
its newest version, dBase III PLUS. 
But that’s not all. 

In honor of the dBase’s one 
millionth sale, and for a limited time, 
when you purchase dBase III PLUS 
from Logicsoft we'll include another 
indispensable tool, the world famous 
Cross" pen. A free gift from Logic- 
soft, the world’s largest direct dis- 
tributor of computer products. 
Logicsoft offers version guarantees 
on all software, free overnight deliv- 
ery, corporate volume discounts and 
custom leasing programs making 

us dStandard of the industry. 

In fact, some people think we're as 
indispensable as the products we sell. 
Or give away, 









The Largest Direct Distributor 
of Software and Hardware Products 






|= 800-645-3491 Logicsoft is a Distributor for Over 250 Leading Manufacturers 
and Publishers of Computer Products Including: Ashton Tate * AST 

NY STATE: 1-800-235-6442 (516) 249-8440 * Compaq * Epson ¢ Hayes ¢ IBM + Leading Edge « Lotus « Microsoft 

Customer Service: 1-800-431-9037 NYS: 516-249-8440 * Okidata * Seagate * Word Perfect 

110 Bi-County Blvd., Farmingdale, NY 11735 

Logicsoft Europe BV: Baarsjesweg 224, Amsterdam Holland 

EUROPE: 020-83-4864 FAX #516-249-5289 
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IBM AT-30 Mb IBM XT 286—20Mb IBM XT-20 Mb AT&T 6300 
© 8 MHz © 512K © 30 Mb IBM Hard Drive © 6 MHz © 80286 Based CPU © Zero Wait © 512K © 20 Mb IBM Full Height Hard © 640K RAM Memory « One 360K Floppy 
(Full Height, w/ controller) © 1.2 Mb Half/ States « 640K © 1.2 Mb Half/Height Drive * 360K Floppy Drive Half/ Height Drive « Seven Expansion Slots © AT&T 
Height Floppy © Eight Expansion Slots Floppy ¢ 20 Mb Full/Height Hard Drive Eight Expansion Slots « IBM Enhanced Keyboard « High- Resolution Monochrome 
IBM Enhanced PC Keyboard © Serial/ © Serial/ Parallel Adapter © Eight ° us Communi- Graphics Card ¢ High-Resolution Mono- 
Parallel Adapter « Free 90-Day On-Site Expansion Slots- (5) 16-Bit, (3) 8- Bit cations Adapter © Free 90-Day, On-Site — chrome Graphics Monitor © Serial & 
Service Contract * Color or Monochrome © IBM PC Enhanced Keyboard ° Free Service Contract ¢ Color or Monochrome Parallel Ports « GW Basic and MS, DOS 
Monitor Available as Option. 90-Day, On-Site Contract © Color or Monitor Available as Option. Free 90-Day, On-Site Service Contract. 
© Purchase Price: $4,195 Monochrome Monitor Available as Option. ¢ Purchase Price $2,299 Color Monitor Optional. 

‘ $171 © Purchase Price $2,799 io $98 ai © Purchase Price: $1,399 
Lease for f month Lease for 7 mo 

Ge Lease for $110 per month i. Lease for $60 per month 


With the purchase or lease of 


most systems you receive 90 

days of free service at your 
facility. Over 96 authorized 

service centers to serve you 
throughout the U.S. with an 


average 4 hour response time. ‘~~ 


Buy It today, use it 
tomorrow on 
orders totaling 
over $100. Due to 
certaln restrictions, 
some bulk items 
and orders under 
$100 are shipped 
UPS FREE (within 
Cont. U.S.). 


LOGICLEASE— 
Allows affordable low 
monthly payments, helps 
eliminate equipment 
obsolescence, offers 
outstanding flexibility 


plus possible tax 
benefits. 24 hr, lease 

approval by phone 
{on orders over $1000). 


Because we are 
the largest direct 
distributor, our 
buylng power 
allows us to offer 
the lowest possible 
prices on our wide 
range of products. 


TOLL- FREE 
CUSTOMER SERVICE— 


— On-line 
computer system 
allows Instant 
access to 
customer 
Informatlon. 
Call 1-800-431-9037. 


SYSTEM CUSTOMIZATION— 


Your system customized 


ur needs plus Free 
hour configuration, 
testing and burn-in 
ice so your system Is 
ready to run upon delivery. 





Surcharge for MasterCard, VISA, American Express. C0 D , monay order, check or PO's (please cail tor price verification) © No sales tax on orders shipped outsitie NY State © Please 
add 2% for Insurance and handling ($3 00 minimum) (int'l orders add’t} © We do not bill until we ship Al products covered by Iig's warranty Detective merchandise may be retumied for 
fepare or exchange only We do not guarantee compatibelity. Any goods retumed for credit ara subject to. a 10% restocking charge Alt pnces and policies subject o change without notice \ 
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5 YEAR WARRANTY 


Look for the Items printed in red 
to identify Logicsoft’'s own line of 
computer hardware products. 
They are fully compatible with, but 
priced well below, the major 
manufacturers. You save—not 

our use of inexpensive labor an 
parts—but through state-of-the- 
art technology. 
Each product caries our 

5 year unconditional replace 
or repair warranty. 


NEW Logical Alternatives 
From Logicsoft 


SUPER HIGH RES LOGIC DISPLAY 
This low cost MultiSync alternative is perfect 
for any application requiring superior 
resoiution and wide scan frequencies. 
© 26 MHz Band Width ¢ Emulex, Persyst 
BoB, BoB 16 Adapters or Equivalent 
© Seven Color Monochrome/ 18 Colors 
© Resolution 800 H. x 400 V. (Non- 
Interlaced) ¢ Display Area 245 mm. x 
170 mm. ¢ Scan Frequencies- 24.83 KHz H. 
50/60 Hz V. ¢ Connector-9 Pin D Sheii « 
Negative TTL Levels. $499 


LOGIC KEYBOARD 
Features enlarged “return” and shift keys for 
superior keyboard handling: © Compatible 
with XT ABD AT Type System and Fully 
Compatibles ¢ Separate Numeric & Cursor 
Control Keypads ¢ 105 Key Layout ¢ Cabie 
Exit from Right or Left Side * 28 mm. Rise 
Height ¢ 20 Function Keys ¢ Key Function 
Status Lights. $ 99 





EPSON 
EX 800 (80 ae 300 cps) 


orcs ae Low Price Calli 


EX 1000 (136 column, 


300 cps)..... Low Price Calll 
FX-85(80 column) Low Price Calll 





LQ 1000 (136 column) 
sscisasfereraasl tags te Low Price Calll 
LQ 2500 (136 column, 

324 cps)..... Low Price Call! 
NEC 
Pinwriter P-5 Series 


sng eae peeve 3085, Low Price Calill 
Pinwriter P-6............ $489 
Pinwriter P-7............. 669 
P6 Color Printer........... 599 
P7 Color Printer........... 799 
OKIDATA 
182 Plug & Piay........... 259 
192 Plus (IBM)............ 379 
193 Plus (iBM)............ 558 
290 Series ..... Low Price Calll 
2410P Plug & Play........ 1759 
PANASONIC 
IOXTGBOT:. fserterts.sccker neces 219 
PORTO Sirs terctccsreiets oecsrenenets 299 
WCXGIDS csc cisracorenereins 549 
TOSHIBA 
ee on |, eee 489 
areas iste erssacteieae 695 
PIs: oi | ere 1049 
CITIZEN 
ASEM esr rstereners sca ishsy scedonsrend 299 
MEMS cichce acs veeen ined 399 
DPE Uigeed Goeoeeee aes 5 339 
MSPi25 eee econ cen 499 
Premier 35 509 
PRINTER BUFFERS 
QUADRAM 
Microtazer Series 
SP seis aes Low Price Calll 
LASER PRINTER* 
CANON 
Laser Printer LBP8A1 $1985 
Laser Printer LBP8A2 ...... 3089 
HEWLETT PACKARD 
LT ee en 2489 
Laser Jet Plus........... 3199 
Laser Jet 500 (+)......... 4299 
PLOTTERS* 
HEWLETT PACKARD 
TATSA «5 sjcisssistetais o's otecssals $1629 
Lin so Ce er Ryoninc cain aoe 3275 
HOUSTON INSTRUMENTS 
DMP 40... ... 
DMP 41)... 206. sottveit.. 2. 2549 
DMP 42....... 2549 
DMP 51....... 3789 
DMPIS2 a eccg Seems 3789 
DMP 52 MP............. 4259 
MONITORS* 





ate > Gee «aoe Low Price Calll 


Monochrome Monitor. ......209 





Multi- sync color 

w/swivel base ......... $599 
PRINCETON GRAPHICS 
RGB HX- 12 (690x240) ..... 449 


RGB HX-12E (EGA Comp). $35 
RGB SR-12.............. 


QUADRAM 
Amberchrome 12”......... 145 
Enhanced Graphics 

Monitor w/swivel........ 525 


720 14"CGA............. 399 


MULTI-FUNCTION BOARDS 
AST RESEARCH 

Six Pack Premium........ 

Six Pack Plus (384K)....... 
Rampage w/256K..... 
Rampage (AT) w/512K 
Advantage (128K).......... 
1/0 Mini Half Card......... 
VO Piusil.. . 
COMPUTER PERIPHERALS 





LOGICSOFT 





Logic Board (Lotus/Intel/ 
Microsoft Expanded 


memory specification) $139 


Logic (AST Compatibie) Muiti- 
function Board w/@K...... 99 


Logic (AST Compatibie) AT 
Multifunction Board w/ 128K 
(Expandable to 2.0 Mb) .. . 199 


Circle #400 on reader service card. 













One person or an entire 
staff can work smarter, 
better, and faster using 
these effective interactive, 


hands-on training programs 


right at your PC. Novice, 
intermediate and exper- 
ienced users of business 
software can profit by 
learning to use the most 
popular software quickly 
and with measurable 
results. 


Increase your productivity and expand your 
knowledge quickly and easily with state-of-the-art 


TRAINING VIDEO a AND DISKS 





= -Iintelligence SUDDEN KNOWLEDGE 
; On Disk Training 
New Co- Residency Feature” allows switching between 
training program and . You can 
a? re re _a- immediately practice skills acquired in the training program 
through actual application program use. 
= o Bs an 
RETAIL = LOGICSOFT 
MICRO VIDEO Learning Systems | OS craa i eo 
ore. qusrerdved becstien they's ee Statements with Lotus 1-2-3 $149.95 $109 
tacronc Over 60M oh Ferra 2900 oho ts $149.95 $109 
VHS or Bota. Plan wath Lonue 12 3 $140.95 S108 
OBASE IN Pius $124.95 see 
RETA = LOGICSOFT | ay boy ar es ae 
@BASE Il Plus $495 $959 IBM PC/XT $12495 $80 
sag Fae $295 $259 Lotus 1-2-3 $99.95 $75 
Be i Managing 
Syston Reloase (20) $495, $350 wih Lous 1-2-3 $149.95 $109 
Running MS DOS $495 $350 Multiplan $90.95 $75 
Muitimate Advantage $405, $959 Symphony $124.95 seo 
Synpt $495 $350 Word Perfect 8124.95 $89 
- “a Wordstar $124.95 $09 
coresponding product SAVE $20 When purchased with corresponding product SAVE $5 





Free overnight delivery on software 
for all your IBM PC applications! 























BORD PROCESSING __ Revels tion... aie Page Maker Low F pace Cail gee 
MONG. crates kt 
Mirco Word'3. 2.22927 DATABASE MGMT. Ventura... Low Price Call 
Multimate Advantage .309 ADD-ONS 
Writer... 269 Clipper...........0. GRAPHICS 
PFS Professional Write...115 dGraphill............. 149 
Volkswriter3........-.. 139 Ext. Report Writer... ..... 99 
Word Perfect........... oe ARE BEG Eee 209 
Eilts Sains Geral bemiao 179 Quickcode IIl.......... 149 
Wordstar Pro Pak... .... 239 Quick Report.......... 149 
ofr aeee 245 Quicksilver............379 
Wordstar 2000 Pius ..... 269 SPREADSHEET 
XY Write ll... 219 INTEGRATED 
ROCESS! Ability............... $ 69 
ADD-¢ ONS “z Framework Il.......-. + 419 
endl ae Lotus 1-2-3........... 
Punctuation & Style nee reer Multiplan... ... 119 
Turbo ee PFS First Choice ........ 
Word Fi 
LANGUAGES 
ome 2 Mena ss 
rstone 2 
d Base lll Plus | HALPER ccs. s, ars tov ~3109 COBOL Compl (Ms). "425 
Lotus Ri Writer ...... 99 
d Base II! Lan Pak Quic for 1-2-3 85 
Foxbase Pius..........259 aque Se 45 (MS) .......... 217 
Lattice C Compile: .. 259 
Macro Assembler (MS)... .97 
Pascal Compiter (MS)... 183 
ape 245 DESKTOP PUBLISHING Tuo Basc 4 
R: Base 5000.......... 265 Click Art Personal eye Pascal (plus BCD 
R: Base Sony V ocecraae 359 Publisher........... $115 (GB 8087) nee a. 2 
2 NEW FREE CATALOGS. CALL TODAY! 1-800-645-3491 


© Brand new Programmer's Language and Utilities Guide * A 
convenient and valuable listing of timesaving tools for the 
programming professional « Complete with product description. 


Brand new Productivity Guide © Full line catalog of software 
enhancements for the business professional * Full descnptions of 
templates, memory management, menu management, backup 
software, training, and much more. 


Circie #400 on reader service card. 
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Folded edge of the page 
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Foldout slip-sheet 


1. Open the foldout page 

2. Insert this sheet with 
1. Front side touching the free page 
2. Arrow pointing to the fold 

3. Slice the folded edge 


4. Close the page and sllp-sheet 
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Back 


1. Follow instructions on the other side 









d overnight delivery 


















Compaq ITT XTRA XP Enhan ced Leading E 
286—40 ie W/20 Mb thon 


© 16, 8 & 4 HMz Clock Speeds « 1 Mb © 640K RAM Memory « 80286 Based IBM XT Compatible with speed of an AT = ¢ 512K RAM Memory © 12008 Interna! 
RAM Memory © 80386 Based CPU © One CPU © One 40 Mb Hard Drive © 512K of RAM Memory (Expandable to © Modem ¢ Two 360K Half/Height Floppy 
40 Mb Hard Drive (w/controller) « One (w/controlier) « One 1.2 Mb Half/Height 640K on Mather Board) ¢ 80286 Based  Dnves « Four Expansion Slots * Keyboard 


1.2 Mb Half/Height Roppy Drve Hoppy Dnve ¢ Seven Expansion Slots CPU running at 6 MHz One 20 MB Text Display Card ¢ Monochrome Monitor 
© 6 Expansion Slots « Compaq 101 Key  ¢ Compaq Keyboard © Graphics Card Hard Dnve ¢ One 360K Floppy Drive « © One Serial Port and Parallel Port 
Enhanced Keyboard ¢ One Serial One © One Parallel Port ¢ Free 90- Day, On- 5 Expansion Siats « ITT Keyboard « Software Bundle « Color Monitor 
Parallel « Color or Monochrome Available Site Service Contract ¢ Color or One Serial Port [1 One Parallel Port « Option Available. 
as Option. Monochrome Available as Option. Color or Monochrome Monitor Available © Purchase Price: $1,375 
© Purchase Price. $5,249 © Purchase Price. $3,895 as Option. 

* Purchase Price: $2,199 Lease for $59 per month 


Lease tor $203 per month Lease for $154 per month 


Lease For $92 per month 






Zenith Z-181 Toshiba Laptop Toshiba 3100 Laptop 


Laptop (Qual Floppy) T= 1100 Plus (Dual Floppy) + AT Power in. Compact Size « Gas 

* 640K RAM Memory «CMOS 8088» «* G4OK RAM Memory * CMOS 80085. ffenrons Ore 25 100K Floopy Dive 

Running at 4.77 MHz © Two 720K 35” Running at 7.1 MHz ¢ Two 720K 35” © 10 Mu Hard Drive © Parallel/ Serial Port 

Floppy Drives « Supertwisted Backlit LCD Floppy Drives ¢ One Expansion Siot © Purchase Price: $3,599 i; 

Screen ¢ RGB/Monochrome Composite © TOSHIBA Keyboard ¢ LCD Display 

Card © One Parallel and Serial Port * Color Graphics/Monochrome Composite Lease for $142 per month 

Pe sp col i laa «ck Cae» Ea oy NEC , 

© Purchase Price: $1,849 Drives Optional. « Supertwisted LCD S: naads + 

Lease tor $79 per month : ae ae er ee ene ee 
Lease for $76 per month Memory ¢ Two 35” 720K Floppy Drives 


© Purchase Price: $1,699 





| 
| 
| 


_ £8 etl a 


110 8i-County Bivd., Dept. 54321 
Farmingdale, NY 11735 


\p 





To pdigll call our rye Hotline: For Orders or Technical Assistance, 
| call: (516) 249-8440 


a! 
| 





New York * 616-246-8440 San Francisco * 415. 621-4411 Boston ° 617. 247.6406 Chicago ° 312-372. 0838 Boce Raton * 305. 482-3300 Houston * 713-227 0201 Europe ° 020-83 46 64 










gest selection of peripherals 
ee overnight delivery! 









Logic (AST Compatible) 
576K Ram Board 2 Card 


(PC) wi64K .... Low Price Call 
(AT) W/128K. .. . Low Price Call 
ihe ae Low Price Call 

a Low Price Call 


Color Graphics Board.... 85 








Logic (IBM (Comp.) Enhanced 
Graphics Adapter (EGA). . .249 


Logic (Hercules Comp.) 
Monographics Board...... 89 
PARADISE SYSTEMS 


Auto Switch EGA Card ..... 369 
Modular Graphics Card... .. 249 


Color/Mono.............. 139 
QUADRAM 

EGA Plus Graphics ........ 339 
VIDEO 7 

VEGA (4 Card)........... 339 
VEGA Deluxe (¥@ Card)..... 369 
TECMAR 

Graphics Master .......... 475 
EGA Master.............. 275 
COMMUNICATIONS BOARDS 
AST 

§351-11 Plus............ $655 
5051-11 os. ec ons 609 
DCA 

WAMA Board.............. 779 
MODEMS 


Evercom Il............... 149 

HAYES 

Smartmodem 1200 ........ 389 

Smartmodem 1200B 
wiSmartcom Il.......... 






Logic (Hayes Comp.) 12008 
Internal Modem with Mirror 
(Crosstalk Clone) Software . 129 


Logic (Hayes Comp.) 1200 

Baud External Modem ... 169 
Logic (Hayes Comp.) 2400 

Baud External Modem . 309 


12008 Laptop Modem 
(T1100 Plus)............ 329 
VEN-TEL 
PC Modem 1200 Half Card. . 359 
329 


MOUSE INPUT DEVICES 
MOUSE SYSTEMS 

PC Mouse w/DR Halo 2. . . $109 
MICROSOFT 
Microsoft Mouse (Serial). ... 135 
Microsoft Mouse (Buss). . . . . 125 


SURGE PROTECTORS 
KENSINGTON MICROWARE 








KEYBOARDS 

KEYTRONIC 

5151 (Deluxe)............ $169 

5153 (w/touch Pad) ........ 279 
235 


SISU (ATT) dnc ee 189 
Keytronic Jr. 5151.......... 169 


IOMEGA 
Bernoulli Box (10 + 10)... $1999 





Bernoulli Box (20 Mb)... . . 


Bernoulli Box (20 + 20)... . 2499 
Bernoulli Box Plus. ....... 4199 
HARD DISK DRIVES 
MOUNTAIN COMPUTER 

Hard Drive Card (20 Mb) 


or (30 Mb)... . Low Price Calll 


Innerspace ID 40 Mb...... 1349 
PLUS + 
Hard Card 10Mb.......... 399 





10 Mb ¥2 Ht Int... 20.0.0. 449 
20 Mb @ Htint........... 469 
30 Mb % HtiInt...0000000. 539 
20 Mb Full Ht(AT)......... 599 
30 Mb Full Ht (AT)......... 749 
40 Mb Full Ht (AT)... 5... 789 
60 Mb Full Ht (AT)........ 1349 
CORE 

20 Mb Int (AT). . . Low Price Calll 
30 Mb Int (AT)... Low Price Call 
40 Mb Int (AT). . . Low Price Calll 
72 Mb Int (AT)... Low Price Calll 


CARTRIDGE TAPE BACK-UP 


IRWIN 
Irwin 110 10 Mb Int........ $359 
ZOIMOUN Eos ccs 489 
20 Mb 325 (ATI) Ext.D...... 595 
SYSGEN 
Image Tape Backup 

10 Mbint... .......0. 789 
Image Tape Backup 

20Mbint..  ...... 2. 
Image Tape Backup 

20'Mb Ext.........).... 649 
TECMAR 
QIC 60 AT (Int)... 22.2.2... 1239 


QIC 60 Ext Tape Backup .. . 1579 
QIC 60 Host Adapter Card... 125 


CORE 
60 MbExt.. ... 


FLOPPY DISK DRIVES 


Panasonic 360 K % Ht.... $119 
Tandon TM- 100 360 K F/Ht. 115 
Tandon TM - 100 360 K ¥% Ht. .99 
Toshiba 360K’ Ht........ 109 


DATA SHIELD 
200 Mt (PC).......0 2... $249 





*Due to weight restrictions, Printers and Monitors and some misc. bulk items are shipped UPS—tree All prices and policies subject to change without notice 


@ IMPROVING WORDPERFECT 


made life easier, but this is wonderful!”’ 

3. Hold Ctrl and tap F10 to begin the 
definition of the macro. The system will 
prompt Define Macro:. 

4. Hold Alt and tap D (for document). 
The system will blink Macro Def in the 
lower left-hand corner of the screen. 

5. Hold Shift and tap F7 (the WordPer- 
fect Print key). 

6. Tap | (full text). Two pages, with the 
lines from steps | and 2, will be printed. 

7. Hold Ctrl and tap F10 (to end the def- | 
inition of the Alt-D macro). 


CURRENT-PAGE-PRINTING MACRO 
The Alt-P macro will print the current | 
page—displayed as Pg XX on the status | 
line on the bottom right of the screen. 

1. From a clear screen, and with the 
printer tumed on and loaded with paper, 
type ““Today we are creating some ex- 
tremely useful macros.”’ 

2. Hold Ctrl and tap Enter to force a 
page break, and then type ‘*] knew Word- 
Perfect made life easier, but this is won- 
derful!”’ (If the phrase makes you gag, 
substitute something else.) 

3. Hold Ctrl and tap F10 (to begin the | 
definition of the macro). The system will | 
prompt Define Macro:. 

4. Hold Alt and tap P (for page). The 
system will begin blinking Macro Def in 
the lower left-hand comer of the screen. 

5. Hold Shift and tap F7 (the WordPer- 
fect Print key). 

6. Tap 2 (page). Page 2 (Pg 2 on the 
Status line), with the line from step 2, will 
print. 

7. Hold Ctrl and tap F10 (to end the def- 
inition of the Alt-P macro). 





RIGHT-ORDER LASERJET PRINTING 
If you have an HP Laserjet or compatible, 
these two macros, AltR.MAC and REV- 
.MAC, work together to print your docu- 
ment so the first page is on top and the last 
page is on the bottom. The macros are 
chained and must be stored on the same 
disk, or in the same hard disk directory, as 
the WP.EXE file (probably \WP). 
The speed with which the reverse-order | 
macro pair works depends on the speed of | 


your system and the size of the document | 


to be printed. 
1. From a clear screen, hold Ctrl and 





tap F10 to begin the macro definition. 


a If you discover that a 
macro doesn’t work the 
way you expected it to, 
or if you got lost in 
writing a macro, just 
rewrite it from the 


beginning. 


2. The system responds Define Macro:. 

3. Hold Alt and tap R. 

4. “*Macro Def” will begin blinking at 
the bottom of your screen. 

5. Tap the Esc key, and you will see 


| n= 80n the bottom left of your screen. 


6. Hold Ctrl and tap PgUp, and the sys- 
tem will beep. 

7. Tap Enter twice. 

8. Hold Alt and tap F10 and the system 
will prompt Macro:. 

9. Type REV and tap Enter. 

10. Hold Ctrl and tap FIO to end the 
definition of the Alt-R macro. 

11. Hold Cul and tap F10 to begin the 
definition of the REV macro. 

12. System responds Define Macro:. 

13. Type REV and tap Enter. 

14. Macro Def blinks at the bottom of 
your screen. 

15. Hold Shift and tap F7. 

16. System responds: | Full Text; 2 
Page; 3 Options; 4 Printer Control; 5 Type- 
thru; 6 Preview; 0. 

17. Select 2 (Page). 

18. Tap PgUp. 

19. Hold Ctrl and tap F10 to end the 
definition of the REV macro. 


TESTING THE MACROS Now that 
your struggles as a macro writer are over, 
it’s time to test the results. If you discover 
that a macro doesn’t work the way you ¢x- 
pected it to, or if you got lost in writing a 
macro, just rewrite it from the beginning. 
When you give the rewrite a name (if it’s 
the same as the original), the system will 


' ask if you want to replace the original. All 








you have to do is tap Y for yes, and contin- 
ue on your way. 

|. From a clear screen, hold Alt and tap 
the letter L (to invoke the letter-skeleton 
macro, which includes today’s date and 
places the cursor on the position directly 
after the M). 

2. Type in the name of an imaginary 
colleague (if the addressee is not a Mr., 
Mrs., or Ms., backspace to erase the M 
and type the appropriate letter, D for Doc- 
tor, P for Professor, etc., and type in the 
rest of the name) then tap Enter. 

3. Type in the rest of address through 
the ZIP (using the Alt-N macro for the city, 
state, and ZIP) and stop. 

4. The only trick to the Alt-L macro is 
getting from the end of the ZIP code to the 
correct place on the Dear line, which you 
do by tapping the PgDn key, if there is no 
Re: line. If there is a Re:, line then you 


| must tap Enter two times after the ZIP 


code, then Tab or Spacebar to the correct 
position and type Re: Whatever. Then tap 
the PgDn key to get to the correct position 
on the Dear line. 

Since there is no Re: line in this test, 
just tap the PgDn key, which will correctly 
position the cursor on the Dear line. 

5. Type in the first name of the col- 
league followed by a colon and two taps of 
the Enter key. 

6. Next type two short paragraphs. 
However, don’t hit the Enter key to end the 
last paragraph. 

7. Immediately after the end punctua- 
tion of the last paragraph, invoke the clos- 
ing macro by holding Alt and tapping F10. 
The system will prompt Macro:. Type in 
your initials (or those you used to name the 
letter-end macro) and tap Enter. 

8. To address the envelope using the in- 
side address on the letter, first place an en- 
velope in the printer and roll it up to the 
line on which you want printing to begin. 
There’s usually a ruler line on the printer. 
Line up the left side of the envelope with 
the zero mark. 

9. Place the cursor on the first letter of 
the inside address (i.e., on the M in Ms. 
Jane Doe). 

10. Hold Alt and tap E (to invoke the 
envelope Macro). 

11. To print the letter, make certain 
there is paper in the printer, then hold Alt 
and tap P (for print the page) or D (for print 
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Nobody ever thinks 
of PC AT batteries 
until it’s too late. 





@ WORDPERFECT | 












































= Youcan force pauses 
during macro execution 
that let you insert 

either a fixed or 

varying number of 
keystrokes, then resume 
execution. 





the document) if it’s over a page long. 

12. To use the reverse-order macro, 
Load a multiple-page document into 
WordPerfect. Place the cursor on the last 
page of the document (Home, Home, Cur- 
sor Down will get you there quickly). If 
you don’t want to print the entire docu- 
ment, place the cursor anywhere on the last 
page you want printed. 

13. Note the page number. 

14, Hold Alt and tap R. The system will 
prompt n = 8. Type the number of the last 
page and tap Enter. The printout will land 
in the output bin with page 1 on top. 





Without a functioning battery, ORDER NOW! 
your computer is as good as dead. 800/654-3790 (US) 


The battery in your PC AT or com- 


patible controls your computer's 800/225-9359 (CA) 
configuration files, real time clock, Price only $27.50 





and calendar. When the clock * Dealer inquiries welcome The examples above will get you think- 
and calendar begin to fail, °C te dikeotnts i ing about and writing macros of your own. 
your battery's hours are me WordPerfect macros can do anything the 
numbered. : \y available. program can. You can force pauses during 
So be prepared. Get the » For IBM PC AT, Compaq macro execution that let you insert either a 
betic es i eit hatlery wid ~ 286, AT&T 6300, and all fixed or varying number of keystrokes, 
b e Get a TADIRAN other AT compatibles and then resume the macro. 
aUD iy ele . \ To further pique your interest, let me 


2 clones. Checks, money 
orders, and credit cards 
welcome. Add $3.00 for shipping 

and handling. 


battery from IBC — the high 
quality, high energy lithium bat- 
tery that is already found in 80% 
of all PC AT’s and compatibles as 
original equipment. 

Aunique 3 year warranty, 10 J/RE 


year shelf life, and UL approval : ; ; 
make a TADIKAN replacement bat- Cpa eae Tae 


tery the best insurance there is. So Reseda, CA 91335 


don't wait until your computer ° 
battery dies. Get a TADIRAN re- 818/609-0516, (TLX 6975427 +) 
ie (8M AT. eer et 286, and ATAT 6400 are respective 


placement battery from IBC today. trademarks af ti corp. carapag Corp. and AT&T 


Call for all Six-Pack replacement batteries. 


suggest a useful project—write a macro 
(Alt-K) that will kill the current print job 
and also clear the print queue. Or, if you 
have a printer with a multiple-bin sheet 
feeder, consider writing a macro that prints | 
the letter from the first bin, then addresses | 
an envelope from the second bin. 

Uf you develop useful WordtPeriect 
macros that have broad applications, send 
them to PC Magazine's Power User col- 
umn. We'll publish the best ones and pay 
you $50 to $300.—Ed.] ae 










Rhyder McClure is a New York City com- 
puter consultant and author of an upcom- 
ing book on WordPerfect. 


CIRCLE 269 ON READER SERVICE CARD 


Think You 
Need an AI? 


Think Again. 


TABLE OF BENCHMARK RESULTS 


This table shows the results of the 
processor/coprocessor speed tests us- 
ing the April 1986 release of PC 
Magazine's ‘PC Labs Benchmark 
Tests’. These are public domain pro- 
grams, and are available on diskette 


from PC Magazine, or via the PC 
Magazine bulletin board. These 
results were obtained by us at PCSG, 
and are not yet official published PC 
Magazine figures. 

The last line in the table, the 


IBMPC IBM AT 
Clock speed in MHz (IBM PC is 4.77) 4.77 6 
Empty Loop zal 1 a 
Integer add from memory "i 3.35 
Integer multiply from memory il 6,06 

| Floating point without coprocessor 1 318K) 

| Prime number test 1, ae 

| Lotus 123 macro (640K) 1 2.64 

| Lotus 123 macro (256K) 1 1.77 
Norton System Information Test 1 5.73 


Norton System Information Test, is 
not from PC Magazine, but is part of 
the popular ‘Norton Utilities.’ The 
version we used was 3.1, whichis the 
latest version but may not give 
identical results to older versions. 


BREAKTHRU 286 

8 12 
a3y es | 
441 5.8 
6.55 8.3 

442 5.5 

285 3.77 

3,69 462 | 
3.54 4.38 

734 10.1 


i In every case but clock speed the numbers indicate how many times faster a test is 








performed than on a regular IBM PC. 












ITEM PRICE NORTON SI TEST 
Breakthru 286 (GBMHz) $395 7.3 X faster 
Breakthru 286-12 (12MHz) $595 10.1 X faster 


UGHTNING™ FREE with Breakthru 
speedup software $89.95 purchased separately 


DON’T TAKE OUR WORD FOR IT. USE 
EITHER BREAKTHRU 286 SPEEDUP 
BOARD FOR 60 DAYS. IF YOU ARE NOT 
TOTALLY SATISFIED SIMPLY RETURN FOR 
A FULL REFUND. 


© Copyright 1987 PCSG 


= Loatls with the DOS - always ready as a 
everything is automatic. 
UGHTNING 


does what a speedup board cart. You are going 0 be so amazed when you start 10 work with 

LUGHTNING sailed. Most programs that frequently access the disk (hard disk or floppy) like databases or word 
Processors are made instantly faster up {0 2 to 4 bmes faster 

LIGHTNING enables any program to approach 


the RAM Disk danger of lasing 
improve operatonal speed 


Turn back for 
test results 


The Next Generation in 


Make Your IBM PC Faster Than an AT in Just 5 Minutes! 





program fo disk access. You de nothing 


ia tata rlioeaeL Mwy dM aie Dnwien x t 
precious you save tt a 
from main frame ‘echnology called caching. But % does? speed up the microprocessor. You need a speedup board to 


UGHTNING 5s the standard against which all our competibon 
pe with other software and with complete relabilty, Data is never lost. LAGHTIMING fully exploits Above 


memory 
Order LIGHTNING separately or get it free wih your Breakthru 286 board. 


We are excited about our three 
speedup products. You probably 
know about our Lightning disk 
access speedup software that was 
awarded PC magazines’s Best of 
1986 award (see box). After the 
smashing success of Lightning, we 
developed the Breakthru 286 board 
to be literally the most advanced, fast- 
est, most feature-rich board available. 
Now we go ourselves one better 
with the Breakthru 286-12. This new 
board has the clock speed cranked 
up from 8 to 12MHz for speeds 
up to 10.1 times faster 
than an IBM PC. 

From September 1986 we 
guaranteed that Breakthru was the 
best designed and most functional 
speedup card available. 
And the runaway 
success it has 

enjoyed truly 
proved that 
assertion. 










Measures tself because we achieve unnersal 








IBM PC Speedup Boards 


And now we have anew Breakthru 
286-12 board that is 33% 
faster thanthe regular =; 
Breakthru or regular 8MHz 
IBM AT, and up toa whopping 
1,000% faster than a regular PC. 
How iyendertul toconverta 
PCorXT orclone to.a 
$4000 AT without <qunllll 


the expense. 
But when you 
get ready to spend $395.00 or $595.00 
you want to be sure your choice is 
the very best. 


Faster and smarter than an AT- 
PCSG guarantees it. 


HERE'S WHY THESE TWO 
BOARDS ARE SO SPECIAL. 

First, they install so easily. 

It is a half-slot card, only five 
inchesin length. You don’t even have 
to give up a full slot. What's more, 
unlike competing products it works 
in the Compaq Portable and most 
clones. Easy diagrams show how 
you just place the card in an open 
slot, remove the original processor 
and connect a single cable. There is 
no software required. From that 
moment you are running faster 
than an AT. 

Second, it is advanced. The 
BREAKTHRU 286 replaces the CPU 
of the PC or XT with an 80286 
microprocessor that is faster than 
the one found in the AT. You have 
your choice of 8MHz at $395 or 12 
MHz at $595. You can plug in an 
optional 80287 math coprocessor chip 



















for numeric intensive 


memory provides zero- 
wait-access to the most recently used 
code and data. Look at the bench: 
mark tests box to see how our two 
boards compare with the PC and 
the AT. Speed is addictive. You'll 
never want to go back to slow again. 

Third, you have full compati- 
bility. All existing system RAM, 
hardware, and peripheral cards can 
be used without software modifica- 
tion. Our boards operate with LAN 
and mainframe communication 
products and conform to the 
Lotus/Intel/Microsoft Expanded 
Memory Specification (EMS). Soft- 
ware compatibility is virtually 
universal. 

Fourth, these are the best. There 
are several other boards on the 
market. We at PCSG have compared 
them all, but there simply is no 
comparison. What we discovered is 
that many cards being sold offer only 
a marginal speedup in spite of their 
claims and others are just poorly 
engineered. For example some 
boards have a cumbersome 
mechanical switch for going back to 
8088 speed, but the Breakthru 
boards have speed switching soft- 
ware that allows you to drop back to 
a lower speed on the fly for timing 
sensitive applications. The 8MHz 
BREAKTHRU 286 and the 12MHz 
are unequivocally the best executed 
and most completely reliable 
speedup boards manufactured today. 
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applications. A 16K cache 


We are so pleased with the- 
BREAKTHRU speedup card. We use 
them on our own PC’s to make 
them faster than AT’s. We are really 
excited about this product. 

PCSG makes the unabashed 
statement that the BREAKTHRU 
286 card represents more advanced 
technology than boards by Orchid, 
Quadram, PC. Technologies, 
Phoenix...we could go on. The 
Breakthru 286 is undisputedly the 
fastest turbo board with the biggest 
bang for the buck. And we include 
FREE the $89.95 acclaimed Lightning 
software, which complements the 
Breakthru 286 by dramatically 
speeding up disk operations. 

But an ad can't let you experience 
it for yourself. That’s why we sell 
either BREAKTHRU 286 8MHz or 
12MHz on a 60-day trial. If you 
aren't completely satisfied return it 
within 60 days for a full refund. Call 
today with your MasterCard, Visa, 
American Express or COD instruc- 
tions and we will ship your card the 
very next day. 





(214) 351-0564 


Suite 206 
Dallas, Texas 75229 
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THE SOFTWARE LINK, INC. 
8601 Dunwoody Place, Suite 632, Atlanta, GA30338 ‘Telex 4996147 SWLINK 
CALL: 404/998-0700 
Deaier inquiries invited 


Sates Ure. 
Toren Ri 


ious 12-38 Symphony are tra tradomarks of 
MicroPro, Ashton: le interationat, 
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To Over ee Installations, 


MultiLink’ iE 


At over 30,000 sites, as many as one-quarter of e million 


users tap into the power of MultiLink® Advanced everydey. 


Since 1983, they've come to rely on our multi-tesking, 
multi-user system for compatibility with their fevorite 
software, and the ability to share disks, files, printers, 
and progrems in a true PC-DOS environment. 

From the lergest of the Fortune 500 to the smallest in 
smell business, MultiLink® has provided e cost-effective 
multi-user solution thet's aveilable from no one else. 

MultiLink® Means Cost-Effective Timesharing 
on aPC, MultiLink® Advanced utilizes the principle of 
timesharing by sharing a central PC's peripherals, files, 
and processor time among nine users. Up to eight in- 
expensive terminels cen be connected to a single non- 
dediceted IBM PC, XT, AT or 100% compatible using 
standerd RS-232 ports. Eech terminal effectively emu- 
letes a PC having up to 512K RAM. 

PC-Shedow”™ Workstations, shown below, even have 
an AT look-alike, as well as work-alike, keyboard, dis- 
play, and seriei port. in addition, password-protected 
remote eccess vie modem can be medewith either dumb 
terminals or PCs running our termine! emuletion software. 


Sattar Un ellis inc Munk Aarancod 


ve 1M P PC Kt xT, ape PC-00S, 
ma a NETBIOS are trademarks of 
tar, BASE til, Mune, 


EANS Multi-User. 


MultiLink ° Means PC-DOS Compatibility with a 
Software-Driven System. Lotus 1-2-3, Symphony, 
WordSter, dBASE Ill, & Multimate ere just e sempling 
of the wide variety of PC-DOS softwere that's fully 
compatible. 

Our software-driven system is also IBM NETBIOS 
compatible, so programs that ere written for IBM’s 
Token Ring will run on our multi-user system, as well. 

MultiLink ° Means Multi-User to Leading 
Computer Publications. Whether you read PC Magazine, 
“MultiLink® Advanced delivers on...convenience, speed, 
and flexibility,’ or InfoWorld, "If you went e low-cost 
multiuser system with up to eight terminels, MultiLink® 
Advanced is worth a serious look;’ it becomes clear that 
MultiLink® Advanced is a formideble contender inthe 
multi-user merketplece. 

See What MuitiLink® Can Mean to You. Learn, 
firsthand, how our multi-user system can benefit your 
company. Call The Softwere Link TODAY for complete 
Informetion and the authorized deeler nearest you. 
MultiLink® Advanced is $595 and comes with e 
money-back guerantee. 








THE SOFTWARE LINK, INC./CANADA 


250 Cochrane Drive, Suite 12 
CALL: 416/: 
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hough its 
products have been very 
successful in the LAN mar- 
ketplace, 3Com Corp. is not 
content to rest on past tri- 
umphs. Ethernet is currently 
the most popular network 
system for the PC, but 
3Com now offers an addi- 
tional network, Token- 
Ring, plus a new version of 
3+Share (pronounced three 
share; the ‘‘plus’’ is silent), 
its networking software, and 
3Server3, a new network 
server. 

Robert Metcalfe, 
3Com’s cofounder and 
chairman, was deeply in- 
volved in the development 
of the Ethernet standard, 
which, in terms of an in- 
stalled base, is the most 
widely accepted standard 
among all computer sys- 
tems. Many large corporate 
and government network 
acquisitions mandate the use 


CONNECTIVITY: 
Eighth in a Continuing Series 


MAKING 


CONNECTIONS 


3Com’s 
Ethernet 


an 
loken-Ring 


The Ethernet and Token-Ring networks stand 
out in our continuing series on connectivity for 
excellent performance, features, and 
flexibility. One works best in busier 
environments, and one in more-typical office 
settings. Have we finally found another 
contender for the top LAN choice? 


@ FRANK J. DERFLER, JR. 
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of the Ethernet standard for 
three reasons: Ethernet was 
one of the earliest of the for- | 
mally accepted networking 
standards (IEEE 802.3); 
Ethemet interfaces are avail- | 
able for many different | 
kinds of computers; and | 
Ethemet’s specifications in- 
dicate that it has very fast 
transmission speed (10 
megabits per second). 

Ethernet’s network inter- 
face cards use the Ethernet 
protocols for signaling, 
identifying workstations, 
and managing networks. 
But despite Ethernet’s suc- 
cess, 3Com could not rest 
on its laurels, or on Ethernet 
alone. 

IBM Corp. is making 
steady progress in the mar- 
ketplace with its Token- 
Ring Network, which seems 
destined to be a major portal 
between PCs and main- 
frame systems. Technically, 





@ 3COM’S ETHERNET AND TOKEN-RING 


token-passing network access protocols 
like those used in the IBM Token-Ring 
Network have some advantages in heavily 
loaded networks over the listen-and-trans- 
mit protocols used in Ethemet. 3Com has 
responded with its Token-Ring, anew net- 
work using its own form of token-ring 
technology. 3Com’s Token-Ring is com- 
patible with (but not a clone of) IBM’s net- 
work, and it complements Ethernet. 

The 3Com Token-Ring and Ethemet 
product lines consist of network interface 
cards, connecting cables, and networking 
software. The Ethemet network uses the 
EtherLink card; the 3Com Token-Ring net- 
work uses the TokenLink Plus card. Any 
PC in the class of the XT or AT can act as 
the server for either network. 3Com’s own 
3Server3, which both Ethemet and 3Com 
Token-Ring can use, is a compact, stylish 
machine that uses the Intel 80186 proces- 
sor. The Ethernet and 3Com Token-Ring 
systems form an effective product line, 
giving 3Com the ability to solve almost 
any PC connectivity problem. 

This review reports on both 3Com net- 
works, which we looked at in several 
ways. First, we tested both the TokenLink 
Plus card and the EtherLink card running 
under 3+ Share on the 3Server3. Then, for 
comparison, we tested the EtherLink card 
(we used the more expensive, high-perfor- 
mance EtherLink Plus card to optimize the 
AT’s performance) running under 
3+Share and using Ethemet cables on an 
IBM PC AT running at 8 MHz. 


ETHERNET The classic Ethernet 
networking system has several options and 
configurations. For Ethemet, 3Com adapt- 
ed the Ethernet standard cable/tap/stub 
scheme (see diagram). 

Technically, all Ethemet systems use 
the CSMA/CD (carrier sense multiple ac- 
cess with collision detection) media-shar- 
ing scheme. This is the “‘listen before 
talk’’ scheme that avoids the data-trans- 
mission overhead found in systems like the 
token ring, but it may break down under 
very busy workload conditions. 

3Com’s implementation of Ethernet ca- 
bling differs from the Ethernet standard in 
ways that reduce costs. Ethemet standard 
cabling includes thick cable for long runs 
(the ‘‘cable bus’’) and for vertical connec- 
tions between floors of buildings. Net- 


3Com’s Ethernet Bus Topology 


(Medta: RG-58 A/U Coaxial Cable) 


Interface Card 
| Workstation 


{ Peripheral 


Interface Card 
Warkstatial 
Intertece Card 
CL}: Intertace Card 
Tarmineting Workstation 


Rasistor = 


T-Connectar 


An Ethernet system includes the following: either (1) a half-size EtherLink network interface card 
for each station with a single coaxial connector and many jumpers or (2) a full-size EtherLink Plus 


card for computers using the PC AT bus. 


Physically, Ethernet uses an arrangement in which (3) the RG-58 A/U coaxial bus cable 
attached to the EtherLink network interface card by aT-connector. The cable is terminated at each 
end with (4) a special coaxial resistor. We used (5) the 3Server3 running (6) 3+ Share networking 
software for the testing. Electrically, the system is a bus with every station connected all the time. 
Stations listen to the bus channel and transmit when it is clear. 


works using thick cable normally have taps 
attached to the cable with thinner cable 
(called ‘‘stubs’’) running to each worksta- 
tion or other network node. 

Ethernet PC networks use so-called thin 
Ethemet cable (7/16 inch) to form a cable 
bus without stubs. Two cables run to each 
workstation and attach to the network in- 
terface card through a T-connector. The 
network must be terminated at each end 


with a special “‘silver bullet’’ terminating 
resistor, and one of these resistors must be 
electrically grounded. This method of ar- 
ranging the cables reduces cable and in- 
stallation costs over the traditional Ether- 
net bus-and-stubs configuration. 

Two industry giants, AT&T and IBM, 
recently emphasized the important advan- 
tages of LAN installations that use a wiring 
hub, in which a single cable runs from 
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each workstation to a common point. | card caries its own 80186 microprocessor 


Since you can disconnect each station at 
the hub, you can diagnose a wiring prob- 
lem without having to disassemble large 
parts of the network. The network hub ar- 
rangement thus simplifies troubleshooting 
of the network cabling, an increasingly im- 


portant feature for commercial network in- | 


stallations. (For more information, see the 
review of AT&T Information Systems’ 
StarLAN in ‘*Making Connections: LANs 
Under NetWare,’’ PC Magazine, Volume 
5 Number 21.) 

3Com responded to the trend toward 
centralized wiring systems by announcing 
a version of its EtherLink network inter- 
face cards able to work through a central 
wiring hub. Though PC Magazine tested 
the 3Com network in the daisy-chain con- 
figuration, firms considering new network 
installations should carefully examine the 
hub alternative. 


ETHERLINK CARDS More than 


sold since 1982. 3Com’s Bob Metcalfe 


tells us that the company is currently ship- | 


ping 15,000 EtherLink cards a month. 

The EtherLink network interface card 
now sold for use in standard IBM PCs is a 
$595 half-size card with a single coaxial 
connector and many jumpers. A new card, 
the EtherLink Plus, is available for com- 
puters using the PC AT bus. This full-size 


Wee ates FILE 
Ethernet =: 


| 3Com Corp. 


(415) 961-9602 

‘Workstation Requirements: 320K RAM, 
DOS 3.1 or later. 

Server Requirements: 640K RAM, DOS 
3.1 or later. 

Networking Software: 3+Share. 

List Prices: EtherLink cards, $595 each; 
terminator kit, $50; cable prices vary depend- 
ing on length; 3+ Share for PC servers (maxi- 
tum of five users), $895; 3+Share for 
3Server3 (unlimited number of users), } 


$1,790; 3Server3, $5,995. 
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and RAM and costs $895. The EtherLink 
Plus card can be jumpered to respond to 
the faster interrupts available on the AT 
bus. Used in a server, the EtherLink Plus 
can improve the performance of the entire 
network. 

All EtherLink cards include an Ethernet 
transceiver chip and support circuitry. Ev- 
ery card has a unique Ethemet address. 
The unique but standardized Ethernet ad- 





= The Ethernet and 3Com 
Token-Ring systems 

form an effective product 
line, giving 3Com the 
ability to solve almost any 


750,000 Etherlink cards, several versions | CONNectivity problem. 


of which have been marketed, have been | 


dress means that the EtherLink cards can 
be used on larger Ethernet networks and 
interact with products from other manufac- 
turers. This address is normally invisible to 
the user of the system, but certain diagnos- 
tic and network control programs show the 
Ethemet addresses on the network. 

You can usually install the EtherLink 
cards in a standard IBM PC just as they 
come out of the box, but you can also use 
jumpers to make changes in the address, 
interrupts, or DMA channel used by the 
card. This option is both a blessing and a 
curse. You have the flexibility to make the 
card compatible with many systems, but to 
make a change, you have to puzzle your 
way through three card versions and over 
40 jumpers. Our advice is to make only 
changes that are absolutely necessary and 
to document them at a central point or on a 
tag attached to each card. Overall, though, 
the Ethernet cabling and EtherLink cards 
are easy to install if you take care with such 
details as card jumpers and be sure to use 
the network terminators properly. 


3COM TOKEN-RING =A diagram of the 
3Com Token-Ring network looks very dif- 
ferent from the diagram of the IBM Token- 








Ring Network (PC Magazine, Volume 6 
Number 1, page 229), but electrically, the 
networks operate the same way. A special 
message Called a token is passed from sta- 
tion to station on the network ring. When a 
station receives a token, it is free to enter a 
message addressed to a specific station 
into the network. The receiving station 
generates a new token on the network. Un- 
der this system, every station on a 3Com 
Token-Ring or IBM Token-Ring Network 
receives an equal opportunity to transmit, 
even in heavily loaded conditions. 

In the IBM Token-Ring Network sys- 
tem, each station is connected to a central 
hub, and a physical diagram of the system 
looks more like a star than a ring. Because 
of the need to nin a cable to each worksta- 
tion, this arrangement requires the use of 
more cable than a daisy-chain system. 
However, if one cable in the IBM system 
is severed or shorted or one workstation 
network interface card becomes defective, 
the network should continue to operate be- 
cause the bad connection will be dropped 
out of the network by the hub. 

Physically, the 3Com Token-Ring sys- 
tem looks like a classic Ethernet installa- 
tion with a main cable, taps, and stubs. A 
thick main bus cable runs between devices 
3Com calls RingTaps. Each RingTap has a 
station cable that connects to an individual 
station. The RingTap associated with the 
last station on each end of the network 
must be terminated in a special device 
called a loopback. Instead of being a tue 
circular ring, the 3Com Token-Ring is ac- 
tually a squashed ellipse. The loopback de- 
vice at each end routes the messages back 
down the cable instead of sending them all 
the way around a ring. 

Each RingTap houses solenoids that 
make network connections. If the station 
attached to the RingTap is active, the mes- 
sages on the ring are routed to it. If the 
RingTap’s station is inactive or the station 
cable is damaged, the RingTap passes the 
messages straight on down the network. 
When a workstation enters the network, 
you hear a faint click as the connection is 
made inside the RingTap. 

Connecting the RingTaps correctly 
takes some care. The RingTaps in the mid- 
dle all connect the same way, but you have 
to tum around the last RingTap at each end 
of the chain before terminating it. If you 
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don’t do this night, the workstations at the 
ends of the network are looped back to 
themselves and the rest of the network is 
open. The results are difficult to predict, 
but certainly there will be something that 
just won't work right. 

The $1,095 TokenLink Plus cards re- 
semble the EtherLink Plus cards in that 
each card has its own Intel 80186 micro- 
processor, programming in ROM, and on- 
board RAM to remove the load from the 
processor in the PC workstation. These 
cards are all capable of operating on the 
16-bit bus of the PC AT and using its faster 
interrupts. You can also use them in stan- 
dard 8-bit PC systems. 

3Com’s attention to detail produced a 
better token-ring product than 1BM’s in 
many ways. The connectors have large 
captive screws that you can tum with your 
fingers instead of a jeweler’s screwdriver. 
You don’t have to realign the solenoids in 
the RingTaps after moving something in 
the network, as you do with the IBM sys- 
tem. You can add stations to the ring with- 
out having to buy another network hub. 
And once you get the 3Com system togeth- 
er, it works well. 


COMPARISONS AND CONTRASTS 
Any comparison of the cost or complexity 
of 3Com’s Ethernet, the IBM Token-Ring 
Network, or the 3Com Token-Ring must 
be made on the basis of a specific installa- 
tion. Depending on the distance between 
stations, the number of stations, the elec- 
trical and physical environments, and the 
uses of the network, no one system is al- 
ways more economical, more effective, or 
easier to install. 

3Com’s Ethemet network requires two 
pieces of small coaxial cable to be run to 
every station on the network except the 
two stations at the ends. The total cable 
length is limited (usually 1,000 feet, de- 
pending on the cable used), and adding a 
station to the middle of the bus can involve 
along run of two cables. If the cable breaks 
or shorts anywhere, the entire network 
goes down. 

The IBM Token-Ring Network uses a 
single large-diameter (-inch) cable to 
connect each workstation, but each cable 
must go all the way back to a central point, 
where the wiring hub is located. Expan- 
sion is limited by the number of free ports 


ye 3Com’s Token-Ring Topology 


(Media: Shielded Twisted Pair) 
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The 3Com Token-Ring system is made up of (1) a TokenLink Plus network interface card for each 
station, (2) the 3Server3, (3) the 3Com RingTaps and trunk cables, and (4) a loopback plug used at 
each end of the network, We ran the system under (5)3+ Share. 

Physically, the 3Com Token-Ring system resembles an Ethernet system with main trunk cables, 
cable taps, and stubs leading to station cables. Electrically, it is a squashed ellipse: The signals are 
routed to active stations by RingTaps that contain solenoids activated by the end station. At the end 


r 


: _ — cc 
on a hub. The $660 hub can host only ten 
stations. A break or short in a single cable 
does not disable the network. 

The 3Com Token-Ring does not have a 
wiring hub, but a large-diameter (’/1s-inch) 
trunk cable of twisted-pair wiring goes to 
and from every $95 RingTap. In a typical 
office environment, the RingTaps and the 
trunk cables are overhead in a suspended 
ceiling, and the station cable (34-inch) runs 
down the wall (probably inside a conduit) 


of the network, special loopback plugs return the electrical messages back down the line. 


to the floor, where it connects to the work- 
station. Adding a distant station to the mid- 
dle of the network requires a run of two 
trunk cables, but you can add stations to ei- 
ther end of the network with a single trunk 
cable. If a 3Com Token-Ring station cable 
is cut or shorted, the network survives. If a 
trunk cable is open or shorted, the network 
fails. 

Deciding among these systems depends 
as much on the support available from lo- 
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Heres A Graphic 
Demonstration Of 
PCOX ‘Technology 


Whatever you want in micro- 
to-mainframe graphics, wherever 
you want it. Thats what you get 
with PCOX Technology. 

Starting with a better view. 
Our 3279 S3G graphics give your 
PC the clearest, brightest and 
most accurate host graphics on the 
market. Our 3179 APA graphics 
come standard with 16 colors. 

Both come with the power to 
run GDDM., SAS/Graph? DISSPLA™ 
and TELAGRAF™ Plus screen 
saves, printer and plotter support, 
and high speed file transfer. 

All standard. 

But that’ just the beginning. 

PCOX Technology gives you 
thesame graphics capability every- 
where in your network. Whether 


your PCs are clustered around a 
controller, ganged up in a LAN or 
isolated miles away in branch 
offices. And if you have an ]RMA™ 
board, it'll run there too. 

PCOX graphics products 
also give you a uniform AP! and a 
software migration path to other 
micro-to-mainframe capabilities, 
including windowing, multiple 
host sessions, and more. 

In fact, you can run just about 
any PCOX 3270 software—eraphics 
or otherwise—in any combination, 
on any PCOX connection. 

So you get true freedom of 
choice. 

For micro-to-mainframe 
graphics, that’s a first. For PCOX 
Technology, its business as usual. 


it's also the reason why more 
companies are standardizing on 
PCOX Technology for a// their 
micro-to-mainframe needs. 

Take a closer look at PCOX 
Technology, and the full line of 
PCOX micro-to-mainframe graphics 
products. 

Then draw your own solutions. 


800-225-PCOX 
In California, 415-969-1999 


oe 


CXI, Inc., 1157 San Antonio Road, 
Mountain View, CA 94043. Telex: 821945. 


Micro-to-mainframes’ Clearer, brighter. APA Graphics for Mainframe graphics Plus a software path to 
most versatile graphics more accurate S3G coax and remote for coax and remote other micro-to-mainframe 
family. graphics, en irontnents, LAN gateways, functions. 





POD) is @ trademark of EX, Inc. IRMA fs a trademark of Digital Communications Associates, Inc. SAS/GRAPH is a registered lrademark 
of SAS Institute, Inc. DISSPLA and TELAGRAF are trademarks of Integrated Sofware Systems Corporation. © 1967. CML tne. 
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Low Cost Multiuser Solutions 





Announcing the 
$499 Kimtron 
KT-7/PC Version L 
Series of 

PC Terminals. 


The KT-7PC Version L terminals 
are an integral and important 
part of multiuser solutions for 
the IBM PC, PC/XT, PC/AT and 
compatibles. 


“...Kimtron, the largest PC 
Terminal manufacturer, was 
also the first to produce the 
PC Terminal.” 

Computer Systems News! 


Just Got Lower 


“gg 


s ent using 
our PC/AT effectively 
until we connected 


Kimtron 


All KT-7/PCs have the same 
attributes and features as a PC’s 
monitor and keyboard. Using it 
will be just like using the PC you 
already own. 


“We will continue to take 
the leadership in making 
multiuser solutions more 
advanced, cost effective, 


and reliable...” 
John Kim, President 


And for your convenience, 
there’s a second fully bi-direc- 
tional serial port for a printer or 
other data input/output devices 
to be attached to. 


Reprinted from: Computer Systems News, Auguse (6, (986, copyright 1986. CMP Publishing 


Special models of the KT- 
Copyright 1986 by Kimtron Corp. 


Reseller, OEM, Distributor Inquiries Invited. 
Ak uz ahrast cur new Recailec inc antuse Prasram 


ee eee eee 


Best of all, the KT-7/PC works 
flawlessly with all of the leading 
multiuser MS/PC-DOS solu- 
tions available on the market 
today, including the PC Slave 
solutions from Alloy and 


| Advanced Digital and the 


MultiLink solutions from The 
Software Link. 


For more information, or for the 
name of your nearest Kimtron 
reseller, call us today! 


(800) 828-8899 
(408) 436-6550 (in ca) 


1709 Junction Ct., Bldg. #380 
San Jose, California 95112 


“Himtron 


'-7/PC Version L are available for solutions such as XENIX from IBM and The Santa Cruz Operations and QNX from Quantum Corp 
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cal vendors and installers as it does on the 
technical specifications. 


3SERVER3 9 3Com’s $5,995 3Server3 
comes in a good-looking cabinet with a 
low profile and a liquid crystal display on 
the front panel. Inside the machine, an 8- 
MHz Intel 80186 processor is mated to an 
82586 multibuffer DMA (direct memory 
access) Ethernet controller, a 70-megabyte 
hard disk, and 960K bytes of RAM. In its 
standard configuration, the 3Server3 has 
one Ethemet connection, one serial port, 
and one parallel port. 

The 3Server3 has a small computer sys- 
tem interface (SCS1) expansion bus to in- 
terface with additional hard disk drives, 
tape backup, and other SCSI-compatible 
peripherals. An optional ($1,495) 3Com 
CacheCard raises the 3Server3’s RAM to 
2,048K bytes of EMS memory on top of | 

| the base RAM, for a total of 3 megabytes. 
This cache card, required for servers that 
have the communications options in- 
stalled, significantly decreases file access 
time because the disk’s file allocation table 
is kept in RAM, along with frequently ac- 
cessed data. Hard disk storage can be ex- 
panded to 910 megabytes, and a backup 
tape system is available. 

It is difficult to describe how many 
workstations a server can handle in any 
specific situation because the load coming 
from each workstation can vary so much. 
3Com recommends the following number 








3Com Token-! 
3Com Corp. 
1365 Shorebird Way 
Mountain View, CA 94039 
(415) 961-9602 
Workstallun Reqoirements: 320K RAM, 
DOS 3.1 of later. 
Server Requirements: 640K RAM, DOS 
3.1 or later. 
Networking Software: 3+ Share. 
| List Prices: Starter kit includes three Token- 
| Link Plus cards, three RingTaps, and two 
| trunk cables, $3,755; 3+ Share for PC Serv- 
ers (maximum of five users), $895; 3+ Share 
for 3Server3 (unlimited number of users), 
SL 790: inreer), 30.055 
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of stations per 3Server3, according to the 
type of application the system is being 
used for: 
@ Database software development—10 to 
15 workstations 
® Accounting—15 to 40 workstations 
® Productivity (spreadsheets, word pro- 
cessing )—20 to 40 workstations 

Several options for the 3Server3 are 
available to improve its communications 





# 3Com’s multitasking 
system and concurrent 
I/O system look like 
DOS to each task but 
perform multiple tasks 
much faster. 


capabilities. The 3Com Port Expansion 
Board adds four serial ports, a parallel 
printer port, and an AppleTalk connector. 
Two of the serial ports are asynchronous, 
and two are either synchronous or asyn- 
chronous. This board replaces the original 
rear panel of the server. 

Another option that fits into the same 
place on the rear panel of the 3Server3 (but 
not at the same time as the 3Com Port Ex- 
pansion Board) is the 3Com Token-Ring 
connection card. This card enables the 
3Server3 to run in networks using IBM 
Token-Ring Network cards and 3Com’s 
TokenLink Plus cards. 


RUNNING THE 3SERVER3 The 
3Server3’s operational controls are a pow- 
er on/off switch, a test/operation toggle 
switch, a reset button, a ‘‘strobe’’ button, 
and a thumb-wheel switch behind the front 
panel. The thumb wheel selects setup, op- 
erational, and test modes on the server. 
The strobe button selects certain diagnostic 
services during test-mode operation. 

One position of the 3Server3 thumb- 
wheel switch allows an Ethernet- or a 
3Com Token-Ring—connected worksta- 
tion vo Toad neework program files onto the 
server’s hard disk and to execute those pro- 
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grams in the server’s processor. This setup 
mode, used during the initial installation of 
the networking software on the server, al- 
lows any workstation on the network to act 
as a terminal for the server so that you can 
monitor and control the operation of the 
server’s batch files, DOS, and the 
networking software. 

As the server goes through its self-test 
and program-loading process, messages 
are flashed on the single-line, 16-character 
LED display that is on the front of the cabi- 
net. The 3Server3’s 3+ Share software in- 
cludes a device driver that enables an out- 
put device called LCD. This command 
works the same way as the familiar PRN 
and CON statements operate in DOS. It al- 
lows a message from a DOS batch file to 
be directed to the LCD. You can edit the 
script files used in the 3Server3 in order to 
send additional status and error messages 
to the display so that you can monitor oper- 
ating conditions visually. 


NETWORKING SOFTWARE The 
overall 3Com networking software pack- 
age is called 3Plus. The major part of the 
software, however, is the file-sharing and 
-naming software called 3+Share. You 
can use one $895 3+Share package for 
your PC AT server to establish one to five 
workstations; buying another 3+ Share 
package for your PC AT server gives you 
support of unlimited workstations. The 
$1,790 3+ Share package designed for the 
3Server3 supports unlimited workstations. 

To understand the design of 3Com’s 
networking software, think of it in terms of 
what executes on each user’s workstation 
and what executes on the file server. Like 
1BM’s PC Local Area Network Program 
and AT&T’s DOS version of StarLAN 
Network Program, 3+ Share uses the MS- 
DOS user-side multiuser file system inter- 
face, the Redirector (which intercepts in- 
terrupt 21), under license from Microsoft. 
3+Share uses little else of MS-NET or 
MS-DOS, especially on the server side, 
where performance matters most. 

On the server, 3Com chose to use the 
standard MS-DOS file structure, but not 
MS-DOS. Instead, 3Com created a multi- 
tasking system and concurrent /O system 
that look like DOS to each task but per- 
form mouliple tasks much faster. Thus 
you can run programs such as The Norton 
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| ' | 3Com’s Ethernet and Token-Ring: Summary of Features 


Tie features described in this table are determined largely by 
the networking software. For an in-depth description of the 
method used to evaluate each feature, see “Making Connections: 
LANs Under NetWare," PC Magazine, Volume 5 Number 21. 
3Com Corp's networking software, 3+ Share, comes with a menu- 
driven installation program that makes the process relatively easy. 


3+ Share's monitoring and diagnostic capabilities could stand im- 
provement, since they provide little information to the network 
administrator about the functioning and workload of the network. 
Nor does the software provide “rude messaging.’ Network security 
is also a concern with 3 + Share, since anyone can gain access to 
all of the files on the server if it is booted up with a DOS disk. 





re 
Ethernet 
3Com Corp 
3+ Share 


Product 
Manufacturer 
Software 


INSTALLATION 
Turnkey 
Monu-driveo 
insteiistios 


Oscumestetion 
NETWORK 
ADMINISTRATION 
Hoors por month 
Status raporting 
Secority 


Workstation operation 
FEATURES 


Ststios-t9-statios 
tile traoster 


Pristor spoolieg qooulog 
Pror: it 
commusicetions 
Network dial-in 


COMPATIBILITY 


RAM-residont 
softwere 











Smert sottwere 
QBASE Ili Plos 
R:base Series 5000 


[2d —tncicatoe Editor's Choice. @—Yes O—No 


Utilities over the network on network 
disks. 
3+Share offers a wide range of modem 
network capabilities. It allows workstation 
users on a 3Com network to share the disk 
| files and the equipment resources of the 
network. This sharing is done through four 
software services that are treated as sepa- 


iBM Token-Ring 
Network 

iBM Corp 

PC Local Area 
Network Program 


3Com Network 
Token-Ring 
3Com Corp. 


3+ Share 


Advanced 


Te —: a a 2 


eceion nim 
Good | 


rate functions: Name Service, File Ser- 
vice, Print Service, and Dial-in Remote 
Service. 

The same machine does not have to act 
as server for all these functions. The Print 
Service could, for example, run on one 
PC-XT-type machine acting as a print 
server; the Name Service and the File Ser- 


iBM Token-Ring 
IBM Corp. 
Netware‘286A 


pt} 


i a0 
| _ ARCoet 
| Standard 
NelWere/S-Net Microsystems 
Novell Inc. Corp. 
Advanced Advanced 
NetWare 68 NetWare/286 


—_—_ | 


vice could simultaneously run on a PC AT 
acting as a file server; and the Dial-in Re- 
mote Service could run on a PC with flop- 
py disks acting as the communications 
server. 

Each of these machines could be con- 
figured for dual use as a workstation and a 
server. But in our experience, simulta- 
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THE ONE COLOR MONITOR 
WITH COMPATIBILITY 
ACROSS THE BOARD. 


The NEC MultiSync™ is the 


most popular color monitor in its 
class today. In fact, it's ina class 


by itself It's the first color 
monitor compatible with all 
three PC graphics boards 
Hee by IBM*—PGA, EGA and 


A. 

Dollar for dollar, it delivers the 
best color resolution as well. 
With clarity and detail limited 
only by the board in your 
machine. 


"oD 





THE INTELLIGENT MONITOR. 


NEC technology gives 
MultiSync circuitry that auto- 
matically scans incoming fre- 
quencies, then adjusts to 
anything from 15.75 KHz to 35 
KHz. No switches to switch, no 
instructions from the keyboard. 


The monitor does it. Automatically. 


MultiSync functions in TTL 
and analog modes. Delivers 7 
switchable colors. And its reso- 
lution climbs as high as 800 
horizontal dots and 560 vertical 
lines on a 14 inch screen. 


CaS Computers and Communications 


THE INTELLIGENT CHOICE. 


MultiSync is the first monitor 
you should consider, because 
it's good enough to be the last 
monitor you'll ever need. 

So whether you're buying 
your first system, upgrading to 
color, or moving into profes- 
sional business graphics, desk- 
top publishing or CAD/CAM, 
visit your nearest dealer 

See a demonstration of the 
power of positive syncing. It will 
give you something great to 
think about. 


5 Z : = 
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THE POWER OF 


POSITIVE SYNCING. 





For product information and sales 
assistance, call 1-800-447-4700. 


For technical assistance and 
information, call 1-800-NEC-SOFT. 


NEC Home Electronics (U.S.A.) Inc. 
Computer Products Division 

1255 Michael Drive 

Wood Dale, Illinois 60191. 


& PW\/* 


MulhSync is 8 registered trademark of NEC Home Electronics (USA )inc IBMis a regrstered trademark of International Business Machines 
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- The Connectivity Decision Guide This chart is designed to help you select from among the many information 
m transfer and resource-shanng alternatives. As you can see on the chart, if all 
you really need to do is exchange files or share pnnters, then you should 
consider devices such as PBXs and patch boxes. If your organization has not 
already invested heavily in PCs or DOS programs, then a minicomputer might 
meet your needs more economically. But if you want many users to share data 
@ Disk exchange files simultaneously under DOS, a LAN may be the best alternative. Once 
@ Patch box you've decided on a LAN, the need for station-to-station resource shanng and 
@ Data PBX other factors will influence your network purchasing decision. 

© Digital PBX Because manufacturers include many different features in their networks, 
some products will not fit neatly into one decision box in this guide. You'll also 
find that the lack of differentiation between LANs ts becoming as large a problem 
in the LAN industry as the lack of standards was 2 years ago. But overlapping 
features and technical similanty between networks are good news for potential 
buyers. They will let you concentrate on more-traditional factors such as dealer 

support and pnce instead of on more-technical considerations. 


para Reviews originally appeared in PC Magazine: 
@ Digital PBX @ Vol.5No.21 @ Vol.5No.22 @ Vol.GNo.1 @ Vol.GNo.2 @ Vol. GNo.3 
4 Vol.6No.4  & Vol. 6 No. 6 


@ IBM Corp.'s Token-Ring Network 
@ PC Network and other LANs 


e SET tration Sree, Sta 
Fox Research's 10-NET 
sa lovisitie Sotoware's visible Network 


@ Gateway Communications’ G/WET 
@ Novell's NetWsre/S-Nel 
@ Proteon's ProNET-10 
@ Standard Microsystems Corp.'s ARCnet 
@ Texas Instruments’ Business-Pro LAN Server 
@ Taligrass Technologies Cons '$ penceniey 
4 Orchid Technology’ 's PCne' 
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MULTISYNC™ SETS ANOTHER 
INDUSTRY STANDARD WITH A 
GRAPHICS BOARD THAT OFFERS PGA 
RESOLUTION AT AN EGA PRICE. 
Another standard from MultiSync™ 
First, the MultiSync monitor, the orig- 
inal color monitor compatible with 
CGA, EGA, and PGA graphics 
adapters. 

Now, the new MultiSync GB-1 
graphics board. 

With a MultiSync monitor the GB-1 
actually takes EGA all the way to PGA 
resolution—640 X 480! 

Compatibility is no problem. The 
GB-1 syncs with EGA and CGA color 
text and graphics, and with MDA and 
Hercules™ monochrome. 


) 


Built-in screen drivers ready for 1-2-3" 
Windows," AUTOCAD™ Dr. Halo Ii™ 
So you're ready for the top spread- 
sheet, window and CAD/CAM pro- 
grams in ultra high resolution, without 
investing in more boards. Even a 
parallel printer port is included. 


Free Dr. Halo Il software. 

This powerful program provides 
dramatic color for business graphics. 
With smoother scrolling, Hardware 
Zoom. Hardware Viewport. And pixel 
panning. 

Desktop publishing comes true. 

When you create graphics for 
business presentations, your free 
Dr. Halo I! software works like a paint 
brush. Just pick your palette, and 
work in the clearest colors. It accom- 
modates a wide assortment of type 
fonts, too. 


CaS Computers and Communications 
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COLOR GRAPHICS BOARD 


132 column spreadsheets. 

You can display up to 132 col- 
umns by 44 lines. With text, your 
screen will show nearly a full page. 


$50 Rebate! 
Purchase a MultiSync Color 
Graphics Board and you'll find a 


$50 rebate coupon inside the carton. 


You can apply it to the price of the 
MultiSync Color Graphics board or 
the 14” MultiSync Color Monitor. 

See your MultiSync dealer He has 
the graphics board and the monitor 
that will open your eyes. Your com- 
puter's too. 


For product information and sales 
assistance, call 1-800-447-4700. 


For technical assistance and 
information, call +800-NEC-SOFT. 


NEC Home Electronics (U.S.A) inc. 
Computer Products Division 

1255 Michael Drive 

Wood Daie, lilinois 60191. 


NEC 


istered trademark of NEC Home Electronics (USA ) Inc 1-2-3 1s a registered trademark of Lotus Developmeni Corp. Windows 1s a registarad Irademark of Microsoft 


Corporation AUTOCAD 1s a registered trademark of Autodesk Inc Hercules 1s a registered trademark of Hercules Computer Technologies Dr Halo Il is a ragisiered trademark of Media 


Cybernetics. Inc 
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etwork itS 
nice to see an Old familiar face. 


The Token-Ring LAN isa reality. 
Itshouldn’tsurprise you that IBM* 
was the company that developed it. 
Itshould be equally rising 
that the technology that best allows 
the Token-Ring to communicate 
with the mainframe comes from 
DCA, the makers of IRMA.” 

Introducing IRMALAN.” 

IRMALAN is a new family of 
software and hardware products 
that can exploit the full power of 
PCs on the Token-Ring and other 


ERMA IRMALAN, IRMALAN' 
me, 


oe 


NETBIOS-compatible LANS: IRMA- 


LAN SNA Workstation” is software 
that provides the PC with the 3270 
functionality of IRMA; IRMALAN 
APA Graphics Workstation” trans- 
forms a PC ona LAN intoa main- 
frame graphics workstation. It can 
also store, print, plotand redisplay 
graphs rightat the PC. 


The IRMALAN family includes 


gateways that connect Token-Ring 
networks to both DFT controllers 
and SDLC communication lines. 


SNA Werksiahon and IRMALAN APA Graphics Workstation are tnadcwsarks of asd DCA ts & registered trichemctrl of Dagphal 
Asnoctttes, ic IBM Es a reppatered trashemnark of | Corporation. Digital Commeendcations Associates, 


‘hetermational Business Machines 1986, 


Best of all, IRMALAN can do 
all that with the ease and simplicity 
of IRMA. Which means your users 
can feel as comfortable working 
with IRMALAN now as they have 
been working with IRMA. 

To find out more about DCAs 
IRMALAN, call us today at 1-800- 
241-IRMA, ext. 518. 


ie 
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77S Benchmark Tests: 3Com’s Ethernet and Token-Ring 

he critical factor for these benchmark tests is the speed degradation that the network 

demonstrated under load. This set of benchmark-test results shows some of the networks 
with the best response time we found for each. 3Com’s 3Server3 makes use of 3 megabytes 
of RAM tocache and buffer data for the network, thereby dramatically improving the two 
3Com networks’ performance on the Network pius Server Cruncher test. The IBM PC AT 
server was limited to 512K bytes of RAM for all these tests. Novell's Advanced NetWare/286 
seemed to deal with this RAM limitation better than did the IBM or 3Com networking soft- 
ware. The resuits of running 3Com's TokenLink Plus card on the IBM PC AT would most likely 
be very similar to those achieved with the IBM Token-Ring Network hardware and software. 

Performance Times 

Network Speed (Times given in seconds) 

Under Contention Zero One Two Three Four 
intertece cerd Softwere Server atntionn —_—atntion stntione —statione —atetione 
EtherLiek Ptue B+Share MHZ IBM PC AT 51.00 8700 ©1000 = 14000 = 17000 
Ethert tik 34 Share 3Server3 44.00 54.00 66.00 76.00 97.00 

| Token. ink Plus 34+Share 3Server3 52.00 58.00 70.00 90.00 117.00 











18M Token-Ring Network tome PC Local Area Network =~ 8-MH2 IBM PC AT 63.68 71.54 83.47 97.41 110.73 
(8M Tokee-Riog Network Advanced NefWare/286A 8-MHz iBM PC AT 55.83 60.18 64.10 73.29 79.52 
NetWare/S-Net Advanced NetWare 68 Noveti Server 68B 71.00 63.70 94.29 103.71 115.68 
ARCeet Advanced NetWare/286 8-MHz IBM PC AT 59 45 62.14 67 83 78.2t 92.56 
Network plus Performance Times 
(Times given in seconds) 
Server Cruncher Zero One Two Three Four 
ietertece cerd Sottwese Server stetioes Statice statone stetions —_—stetions 
; _EthnrLink Ptun «+ Share —B-MHz IBM PC AT §1.00 112 00 154 00 191.00 252.00 
EtherLink 3+Share 3Server3 44.00 63.00 79.00 98.00 112.00 
TokeeLiek Pius 3+Share 3Server3 §2.00 69.00 68.00 109.00 142.00 . 
(IBM Token-fRing Network PC Local Area Network  8-MHz iBM PC AT 63.68 88.00 130.05 171.48 216.11 
(GM Tokee-Ateg Network Advanced Netwarei286A 8-MHz IBM PC AT 55.83 95.68 131.18 147.97 177.52 
NetWere/S-Net Advanced NefWare 68 Novell Server 68B 71.00 73.05 79.45 68.87 91.00 
ARCnet Advanced NetWare/286 8-MHz IBM PC AT §9.45 65.85 73.87 110.65 128 63 
Performance Times 
{Times gven in seconds) 

Smart Applications Zere One Two Three Four 
interfece cerd Sottwere Server statices §—atetioe stntionn —ntntions —stetione 
EtherLink Ptue ___34+Share——————_B-MH2 IBMPC AT 52.00 $400 5600 5800 59.00 
EtherLiek 3+Share 3Server3 §0.00 51.00 51.00 53.00 53.00 
TokenLink Pius 3+Share : 56.00 56.00 57.00 58.00 $8.00 .~ .. 

_ IBM Teken-Ritag Nintwork PC Local Ares Network". 8-MHz IBM PC AT 64.00 = 68.00 “71.00. 78.00. | 85.00 
IBM Token-fing Network Advanced NetWarel286A 8-MHz IBM PC AT 67.00 68.00 69.00 70.00 72.00 
NetWere/S-Net Advanced NetWare 68 Noveli Server 688 61.00 81.00 62.00 63.00 64.00 
ARCect Advanced NetWare/286 8-MHz iBM PC AT 47.00 49.50 49.50 50.50 50.50 





For this issue, we tested several 3Com products in 
different waye. First. we tested both the TokenLink 
Plus card end the EtherLink card with 3+ Shere on 
the 3Server3. Then, for comparison, we loaded 
3+ Share onto an IBM PC AT running at 8 MH2 
using the EtherLink Plus card, cables, and wiring. 

The 3Com Token-Ring network operetes, electri- 
Cally, in the same way as the IBM Token-Ring Net- 
work. For companson, we therefore included 
benchmark-test results for the IBM Token-Ring 
Network card with IBM's PC Local Area Network 
Program on an 6-MHz AT and also the results for 
the IBM cards with Novell's Advanced Netwere/ 
286A on an 6-MHZz AT. 

We also include the results from Editor's Choice 
Standard Microsystemn Corp's ARCnet running 





under Novell's Advanced NetWare/286 on an 8- 
MHz PC AT end the resulte for high-scorer Novell's 
NetWare/S-Net running under Acvenced NetWare 
68 on the Novell Server 68B, a specialized Moto- 
role 68000 server. 

We configured ell of the servers to operete only 
in the dedicated server mode and not as duel-pur- 
pose server/workstations. The benchmark tests 
were run using a network of three IBM PCs, one 
IBM PC AT, and one IBM PC-XT as workstations. 
All networking software was inetalled using the de- 
feuit configurations. No attempt was made to ‘‘fine- 
tune” the buffers or other parameters to achieve 
better performance on any one test. 








For both the Network Speed Under Contention 
and Network plus Server Cruncher benchmerk 
tests, the dependent variable is the time it took for 
the IBM PC-XT on e LAN to perform e stendard set 
of DOS read-write commands against e single deta 
file residing in the server. The independent variable 
1s the network load. We began with the heaviest 
load, four network workstations running DOS batch 
files, asking for constant reads of data files from 
the server Then we decreased the number of 
workstations one by one to reduce the network 
load. 

The three-dimensional chart above shows the 
time It took the XT to perform the tests under the 
varying network load on each network. For compar- 
ison, we give the time it took to run the same tests 


























statlose 


through the network with no other active stations 
(Zero stations). 

The difference between tha Network Speed Un- 
der Contention test and the Network plue Server 
Cruncher test lay in the siza of the data biocks that 
the workstations moved over the network. 

Tha Network Speed Under Contention test exer- 
cises the network when the network Interface cards 
and the media are heavily loaded. We attempted to 
eliminate the factor of server disk access time from 
this test by loading the network with data blocks 
smali enough to reside in the server's cache mem- 
ory on most systems. In addition, we varied tha 
size of the data files to detect any cache limits. 

The Network plus Server Cruncher test heavily 
loads the network intarface cards, the media, and 


7 Four 
statfose 
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the server's disk drive access system. In this case 
we used data biocks of vanous sizes, some small, 
some large, when we loaded the network in order 
to exercise the hard disk drive access system. The 
results are influenced by hard disk performance 
and the efficiency of the networking software as it 
moves data on the disk and between the disk and 
the network interface cards. 

During both of these tests, we used a hardware 
clock residing on an AST SixPak card in the XT to 
determine the etarting and anding times. We did 
not use tha system clock because its operation can 
be disturbed by some network functions. 

The Smart series of integrated network pro- 
grams from Innovative Software gave us a practical 
way to evaluata networks under the load of typical 
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applications. In fact, viewed on a system monitor 

ing screen, such as NetWare/S-Net'’s, the Smart 
Applications benchmark test looks and acts like a 
busy office, because the level of activity varies be- 
tween intense use of the network and quiet periods 
when processing takes place. 

For the dependent vanable plotted on the three- 
dimensional chart, we used an IBM PC-XT operat- 
ing Innovative Software's Smart DBMS running a 
script file that Indexed and sorted shared database 
records. The independent variabla was one 
through four workstations running another script 
from Innovative Software that created bursts of ac- 
tivity interspersed with periods of silence. 
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Attention Lotus users: 


More power 


to you. 


When it comes to spreadsheets, even the 
best. can sometimes use a little help. That's 
why Turner Hall Publishing brings you the 
latest, most technologically advanced utility 
programs for Lotus. All at reasonable prices. 
And all with an unconditional 30-day money- 
back guarantee. 

The Analyst: $99.95 
Spreadsheet Insurance. 

Your spreadsheets may be lving to you. 
According to independent researchers, 1 out 
of 3 has errors that make them inaccurate. 
That's why you need The Cambridge 
Spreadsheet Analyst, The Analyst (by the 
Cambridge division of Synex Systems) finds 
over two dozen types of potential spreadsheet 
errors, With a single keystroke. Which 
means you're protected. From even the 
most costly mistakes, 

























Mistakes like typing or copying a num- 
ber over aformula . . . and accidentally 
changing numbers all over your spread- 
sheet. Inserting numbers outside the range 
of an @SUM function . . . leading you to 
believe a new row is included in the total 
when it’s not. Even moving formulas, creat- 


with all others it affects. 
Create a trail to follow 
when looking for errors. 
PROBE: Follow the 
cross-referenced trail 


for mistakes as you go. 
CIRC: Instantly 
check for circular refer- 
ences in formulas. Hunt 
them down and fix 
problems in seconds. 
For a limited time, 
The Analyst also includes two additional 
modules: The Spreadsheet 
Comparator, and The Macro 
Analyzer. If you keep 
several versions of a spread- 1-4 
sheet model, you'll love The &=>** 
Comparator. It compares 
spreadsheets and shows all 
ifferences. So they'll start 
error-free. And stay that way. The Macro 
Analyzer meee maps the operation and 
interaction of all your macros. It’s indispen- 
sable for setting up large macros. And 
unbeatable for finding mistakes. 
Several of America’s largest accounti 
firms use The Analyst in every office. [nfo- 
World and PC Magazine give 11 their highest 
ratings. Whether you're a beginning spread- 
sheet user, or an accomplished spreadsheet 
designer, The Analyst gives you the confi- 
dence that comes from error-free spread- 
sheets. We guarantee it. To celebrate our 
latest addition, we're offering The 
Analyst, The Comparator and The 
Macro Analyzer for only $99.95 
(Current owners see special 
upgrade offer below). That's over 
$130 off the modular price of 
$230. But order today, this com- 
bination price ends soon. The 


2 4th, word 


J way to find out 
CAMBRIDGE “the wut. 


analyst. 


from cell to cell checking 






Analyst: it’s the best, and the fastest 


4WORD: Complete Word 
Processing. Built-In. 
4WORD (by LeBlond Software) 
is unlike anything you've seen. 
It's not a macro or Lotus add-on. 
4WORD is full featured word 
processing software that inte- 
grates into 1-2-3 itself using the 
add-in technology from Lotus. It’s 
the fastest add-in word processor 
you can buy. And it’s the only one 
that lets you enhance labels on spread- 
sheets themselves. 
Imagine: You're running a 
“what-if” budget analysis in 
1-2-3 and you come up with a 


er solution. Quick, 
PD fire off a memo to your 
d it manager 
Word Processing = before you lose your train 


4WORD actusity becomes part of 1-2-3; of thought. Without 


4WORD you'd have to save 

the spreadsheet, exit 1-2-3 and load a word 
processor. With 4WORD, just move the cur- 
sor toan unused column, press a key and 
bingo. All the features of the best stand-alone 
word processors are at your fingertips. 

Features like automatic wrap with 
on-screen justification. Block copy and 
move. Bold, italics, underline, global 


search and ri , labs, margins, 
and more. All right on your 
screen. All without leaving 

1-2- 3. Use bold printing 

to make spreadsheet 

tides stand out. 

Italicize your 

column 

headings. 


4worp 


The Add-In Word Processor ’' 








ing incorrect cell references. All these mis- ate 

takes show up eventually. With The Spaces: 

Analyst, you find out now. While you aes 

can still do something about it. POMS DOS! Der act SOP aque MPC 







vernon of Lotus 1-2-3, Symphony or V.P Planner, 
Note-[ requires [BM PC veraon of 1-2-3. 4WORD- 
requires IBM PC version af }-2-3 Release 2 Oor2 O1 ¢The 
IBM PC wah 256K 


Here’s just a sample: 
SCAN: Scan for twenty- 


. Analyst teaden, 

five different error types RAM and works wah ary 12-30" Symphony “ 

witha ar keystroke. Suackanl HAL->Merory eage S02 COOK TNORD 
X-REF: Cross <O0K, Note-It <70K, + Gon | 

reference a aN ee 

spreadsheet cell 


CSA owners send master dink and $30 upgrade 97), The Cambridge Spreadsheet Analyst, Sprcadshoct Comparsus. M i i wor are tradcmmurks and Note-It tsa regstcred 
rademark of Turner Hall Pubhsiung Longs, Symphony and 1-2-3 areregetered trascroacks and Lyons HAL os ute ‘ sa of 3M Other brand and product names are 
trademarks of ther respecte holders. © 1987 TH \ 





Note-It’ 


The Original Post-it Utility 
for 1-2-3 


Attach reminder 
notes to 1-2-3 cells 
orfile names. 
Note-it’s sticky 
technology won't 
come unglued. 


Note-It: “Post-it’’® Notes for 1-2-3. 
InfoWorld calls Note-It “. . . possibly the 
mest functional yt simple 1 2 3 utility we've 
like it so well they named it 
Preciarotthe ear runner up. What is it? 
It’s a handy utility that lets you stick “Post-it” 
reminder notes to I-2-3 cells and file names. 
So you'll never forget where a number 
a from. Or whar’s in a spreadsheet 
Note-It (by David Whimey) is opti- 
mized for 1-2-3. Unlike general pur- 
~ pose cell notation programs that can 
lv come “unglued” (losing Pee notes 
in the process), Note-It’s technology is like 
ipa So you never lose a single note. Use 
ote-It 








I 


And, you can forget spending all that money 

ovale cyt har You save 

money, space, and trouble. How can it 

work? Read on. Before SQZ! After $QZ! 
Thetechnology quam foto 

comes from image 


Processing .. . it 
was originally used 
to speed up pictures 
sent 


aveccerrecey 
. 
s 
ewtceon tines 


. 


‘SQZ! lets you get wp te 95% of your floppy or 
bard dish space back! 


world. And you don’t have to do anything 
different. Simply load SQZ! and Lotus loads 
nght along with it. Then, when you call upa 











to help you remember formula readsheet, SQZ! unsqueezes it from the 
assumptions. Use it to remind yourself of disk and pulls itinto memory as usual. When 
label amcor Ca eae and = - you san I, the ape ee rie ei 
more. Note-It is 0st-il 1 squeezes and unsqueezes - 
Harkey saremini 23 a vidually, or all at once with our stand-alone 
names during any directory batch process. Either way, it’s one heck ofa 
/ File Retrieve). So instead of reducing program for I-2-3. 
aa be just a ne out a The Turner Hail Guarantee. 
le, YOu im) reading It’s simple. Try any of our products for 30 
Seed ocvactagic, . SR w Een eae 
over your e : ur 
Then, search them for keywords or phrases Talay, We quetin asked. Call today. We'll 
automatically. You'll be ready to show or help you get more out of 1-2-3. With the _— 
print notes in an instant. Note-It saves time, t companions, The ce at 
trouble, memory, and a lot of manual ORD, Dee and SQzI 
aie alte ly ees [isthe "a 
-it er utility Pe ogi wae 
never comes unglued. _— é 
Eee aes 
—s (In CA 800-441- 
——3 EX SS8 Note av EX S28: S02 a ER 3S) 
Prarie G7bae CIRCLE 192 ON READER SERVICE CARD 
Hard Disk. Almost. 
‘We hate fat Lotus files. That's 
why Ca ae developed SQZ! 
for us. It ts i wd 
ba 2-3, Symp ony avid Ww P 
Undetine: ca . feduces them ah 2 Soa es 
nderline in be can get up to 95% of your 
Fe you've always wanted to but couldn't. —_used disk space back. And save 95% on ita seeee fer ‘ote 
‘our spreadsheets look sharper. Which communications costs. Instantly. For only a 
makes you look smarter. You canevencreate $79.95. = 
sophisticated form letters, and automatically With SQZ!, ie 360K sae holds 3 mega- 
paar iatee bytes of —— 
database. print the combined, cus- byte prc ceil into _ i 
tomized mailing with the /Print command 100 megs. an | 
And, the whole process can be controlled by Say goodbye 9 ro —— ee a ee ee es 5 
1-2-3 macros. ’ to expensive Please sendme —__. copies of SQZ! and —__copies of Note-Ut 
But the real Power comes from sucks of for $79.95. el ea per unit ($12 perunvtoutside USA). CA | 
wol numbers. Tap Integrate (a new" ppy dis- : : a 
4WORD command), move the CUISOT ACTOS kettes. Notto The Anintoeges: 95, plus <2 D0shippans per unit ($12 per ie | 
your numbers and zap. Your memo is con- mention USA). CA residents add $7.00 sales tax per unit. 
nee to your Sa the num- wait (SQZ! i | D lenclose $ a oe o pecan | 
a in the memo right where you up spread- ners Chu 
=i Houdini Seng | ows | 
es 
“hot links.” And the first time you write pie hae aca I 
eae | Company | 
eZ mamnbere, ea eehy. Available at bett | Address 1 
4WORD, ole $99.95. Your spreadsheets og # : f 
took merit rrbetsirt Anil yall far AE EET E | Gy I] 
Bienen | 
q CA950: 
Oo Hall jl Mailto: Turner hal eS ee oe Ave., Cupertino, 14 


A dtotston of Symant 


nate 
10201 Torre Avenue * Cupertino, CASSOI4 © (408) 253-9607 








TSENG LABS FAMILY TREE 


Growing To Meet Your Every Computer Graphics Need 





| EVA - An EGA card that outshines the rest while 
- providing 640 x 350 resolution, 132 col, [00° 
~ Bel IBM EGA compatibility, downward capability, 


~*~ ® 256k display RAM, and a paratlel port 
2 bai EE, 


é 
ns. EY 







wy 


UltraPAK - The most sophisticated, mono- 
chrome video card complete w/132-col., clock FEES 
calendar, serial & parallel port, RAM expansion 
capability and 100‘, Hercules compatibility. 


Jack Tseng had an idea. He started 
with the first integrated graphics board 
combining multifunction and video. It 
grew into one of the most sophisticated 
graphics enhancement products on the 
market...the UltraPAK family. 


But Jack realized people had other 
needs too — different functions, 
more colors, different price ranges — 
so he and a team of engineers designed 
the ET2000, ET1500 and ET1000 chip 
sets. These chip sets then yielded 
EVA, EVA/480, then RamVIEW, and 
now the new economical UltraPAK- 
SHORT. All with 132-column display 
for easy spreadsheet reading. 


Since the very beginning Tseng 
Laboratories has had a total commit- 
ment to manufacturing excellence. 
Assuring users that with each 


TBM is a registered trademark of International 
ET2000, ET1500, ET1000, EVA, EVA/480, Ram’ 































tion for PGA-quality Computer Aided Design , 
with 132 col., 100% IBM EGA compatibility, 
Hardware Zoom and parallel port. 


4 4 £60 ae 






















f space-saving color mono board # 
providing 132-col in mono, 
parallel port, RAM font and 
256KB display. =~ 











| UlteaPAK-Short An 
affordable 1/2 card for ig 
Hercules compatible mono a 

graphics, 132-column display, Fy 
with a parallel port included te 






new product designed, easy user 

documentation and helpful install- 
ation instructions are prepared. Plus, 
reliable technical support is available 
if users have any questions. 


Tseng Labs Family Tree, branching 
out from start to finish to make your 
graphics more exciting. Your spread- 

sheets more readable. Your word 
processing simpler. And your staff more 
efficient. We realize that looking for 
graphics cards today is like being lost in 
a forest. So call us today for an easy and 
affordable way out. 


a 1-215-968-0502 
Tu Tseng Laboratories, Inc. 


10 Pheasant Run 0 Newtown, PA 18940 


All our products are designed 
and manufactured in U.S.A. 


iter Technology, UltraPAK, 
















@ 3COM’S ETHERNET AND TOKEN-RING 


neous use as both a server and a worksta- 
tion is practical only on networks that are 
used very lightly. 


3+Share’s Name Service manages the | 


names of the users and the servers on the 
network. Each user has a unique name, but 
you can also aggregate users into groups 
for special purposes. As an individual user 
in an office, you would have access to your 
own files under your user name, but you 
also might have access to certain account- 
ing files as a member of a group named 
Keypunch in addition to access to certain 
inventory files as a member of a group 
named Shipping. When you sign on with 
your user name, the network operating 
system consults a table in order to deter- 
mine your group membership. 

This ability to form special-category 
groups for users is a typical feature of good 
networking software. This feature allows 
network administrators to permit or restrict 
individual actions efficiently without en- 
tering and changing the profile of each user 
one by one. 

The name structure facilitates the job of 
linking networks by allowing three levels 
of name specification. These names might 
be, for example, the department, the work 
group, and the individual. The department 
name would probably refer to a particular 
file server on a network, while the work 
group and the individual names would be 
linked to specific directories and subdirec- 
tories. 

The File Service manages shared direc- 
tories on the network. When the network 
administrator adds a user name into the 
system, 3+Share creates a directory for 
that user called a home directory. The 
home directory is that user’s personal root 
directory on the network. It is the basis for 
all work that the user does with files and 
programs on the network. 

Once the link between the user name 
and the home directory has been estab- 
lished, the user can create, read, and write 
files as if the directory were on a local disk 
drive instead of on the server’s disk drive. 
Other network users can share the user’s 
home directory and any subdirectories at 
the discretion of the owner of the home di- 
rectory. The major shared directories on a 
3Com system usually include applications 
programs, data files, electronic mail, and 
networking software files. 








SHARENAMES 3Com uses a concept 
called *tsharename””’ in an attempt to sim- 
plify DOS path statements. Normally, 
people on MS-DOS systems type in the 
command PATH and a series of file speci- 
fications to tell DOS how to link directo- 
ries, such as those of DBMS applications, 


to other directories, such as those contain- | 


ing the data files the applications must sort. 
In 3+ Share a user or a network adminis- 
trator creates a sharename to simplify the 
process. 

Sharenames group subdirectories cho- 
sen by the user and are not necessarily the 


# The home directory is 
the user’s personal root 
directory on the network. 
It is the basis for all 

work that the user does 
with files and programs 
on the network. 


actual subdirectory name. The sharename 
PAYROLL can include detailed informa- 
tion about applications and data files the 
user wants to link to, so a person just sign- 
ing onto the system merely types PAY- 
ROLL instead of entering all the data. 

The sharename concept allows the net- 
work administrator to change the arrange- 
ment of the active directories and subdirec- 
tories while keeping the same sharename. 
In this way users do not have to change 
their log-on procedures if the files are rear- 
ranged. Since the actual subdirectory 
name is not used, an added layer of securi- 
ty is also created. 


3+Share’s Print Service manages the | 
shared printers connected toa server on the | 


network. Each PC-type server can have 
three printers attached (two parallel and 
one serial). Each printer is given a unique 
printer sharename. Users at workstations 
execute a command linking the printer 
sharename to one of their workstations’ 
output devices such as LPT] or LPT2. 











When an applications program such as a 
word processing program directs an output 
to LPT! of the workstation, the network 
intercepts that output and routes it to the 
named printer on the server. 

When a server’s printer is linked to a 
workstation’s output device and an appli- 
cations program sends characters out to be 
printed, those characters are sent through 
the network to the server, where a print 
queue is formed. Network administrators 
can change the priority of named users in 
the print queue so that, for example, work 
submitted by an executive secretary is al- 
ways queued up for printing before work 
submitted by the accounts payable clerk. 

The Dial-in Remote Service lets a re- 
Mote user access the network almost as if 
the PC were directly connected to the ca- 
ble. The limiting factor is the speed of the 
telephone line used to connect the PC to 
the network. If both the remote worksta- 
tion and the server are equipped with mo- 
dems operating at 2,400 bits per second or 
faster, the service is almost like being di- 
rectly connected to the network. The use of 
slower modems results in a significant 
amount of time elapsing between a request 
being entered on the keyboard and a re- 
sponse appearing on the screen of the re- 
mote workstation. 

3+ Share allows inexperienced or infre- 
quent users to make changes to the pro- 
gram through a series of menus. These 
menus are well illustrated and as good as 
any in the industry. But menus have limit- 
ed usefulness in the LAN industry. 

Systems are usually set up for all users 
through batch files, which the network ad- 
ministrator creates. Experienced network 
administrators can make temporary as- 
signments and changes as quickly and sim- 
ply as entering DOS commands. 


USING THE SOFTWARE The com- 


_ mands used in 3+ Share were probably the 
| 


template for the command structure used 
by IBM’s PC Local Area Network Pro- 
gram and Fox Research’s 10-NET. This 
structure follows an easily understandable 
hierarchical format. The command 


SF LINK Y: \\PCLABS \WPFILES 


links the Y: drive on a network workstation 
to the WPFILES sharename on the server 
named PCLABS. 
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In an operational network the average 
person using a workstation would never 
need to know how to issue a 3F LINK or 
similar command or how to use a menu. 
The network administrator would build 
these commands into batch files personal- 
ized for each person’s applications. Any- 
one who wanted to become more indepen- 
dent of the network administrator would 
have to know a lot about DOS—menus or 
no menus. A network administrator with 
many dependent clients on an active 3Com 
network could spend a lot of time building 
and customizing batch files. 


LIMITATIONS AND MYSTERIES 
One of the first things we saw during the 
installation of 3+Share in the worksta- 
tions is that the network driver program 
code hides itself in RAM. A PC on a3Com 
network loses 138K bytes of RAM to the 
combination of DOS 3.1 and 3+Share. 
Workstation users could be unpleasantly 
surprised to find that their spreadsheet 
won't load because the networking soft- 
ware has stolen some RAM. 

Some other networking products, such 
as NetWare, donot increase RAM usage in 
the workstations. Perhaps adding 3Com 
networking software to their PCs will force 
organizations to expand the memory in the 
workstations attached to the networks. 

We discovered an as-yet-unsolved 
mystery when we tried to run an applica- 
tion under the EtherLink card on one par- 
ticular workstation in our PC Labs testbed. 
One IBM PC with a recent serial number 
and current version of ROM BIOS signed 
onto the 3Com network without a prob- 
lem, but it always stopped cold when 
asked to transfer a file. Three other identi- 
cal machines on the network functioned 
perfectly. We swapped out every disk con- 
troller, memory card, I/O, and video card, 
but they made no difference. We can only 
guess that this particular machine had a 
quirk in its DMA controller that caused it 
to hang up under certain conditions. This 
situation proves that it is impossible to pre- 
dict all the combinations of conflicts that 
can occur when you stretch a computer’s 
resources by networking. 


OVERALL EVALUATIONS Our bench- 
mark-test results and subjective reports 
show that all three network card and server 





combinations—T okenLink Plus on the 
3Server3, EtherLink on the 3Server3, and 
EtherLink Plus with the AT as server—are 
capable of carrying heavy loads. The To- 
kenLink Plus/3Server3 configuration, 
which enables every workstation to com- 
municate during the busiest times, would 
be particularly effective in industrial pro- 
cess control and other busy and critical en- 
vironments. EtherLink/3Server3 is more 


Advanced NetWare/286 on the 
8-MHz IBM PC AT server 

« 3Com Corp.’s Ethernet running 
under 3 +Share on the 3Server3 


PC Magazine has reviewed many 
excellent local area network systems 
in this series. Until now our Edi- 
tor’s Choice has consistently gone 
to Novell's Advanced NetWare/286 
running with Standard Microsys- 
tems Corp.’s ARCnet on an 8-MHZ 
IBM PC AT for outstanding perfor- 
mance, security, and system flexi- 
bility. But now we must declare a tie 
for Editor’ s Choice: 3Com's Ether- 
net running under 3+ Share on the 
3Server3 has the performance and 
features to match the Novell/Stand- 
ard Microsystems team, plus it has 
the added flexibility of the standard- 
ized Ethernet interface. This inter- 
face opens an even wider world of 
interconnection capabilities. 





efficient for systems with short and un- 
evenly spaced messages such as those in 
an office environment and in work groups. 
In some applications, the EtherLink/3Ser- 
ver3 configuration had response times as 
fast as any system we have tested. 

Our benchmark tests show that the 
3Com Token-Ring and the Ethernet sys- 
tem Share the pinnacle of performance 
with only a few other networks. Novell’s 
Advanced Netware/286 teamed with Stan- 
dard Microsystems Corp.’s ARCnet on the 
8-MHz PC AT server has been our re- 





sponse-time leader, Ethemet teamed with 
3+Share the 3Server3 matched that com- 
bination in almost all tests. 

Our benchmark tests attempt to gener- 
ate both long (4,096 bytes) and short (2-3 
bytes) messages to send across the net- 
work. We used many more shorter mes- 
sages than longer ones, since we believe 
they are more typical of most office and 
warehouse settings and of developmental 
applications. In this environment, Ethemet 
really moves data. 3Com Token-Ring is 
fast and steady, too, but Ethernet is a trifle 
faster in addition to probably being easier 
and less expensive to install. 

Our comparison between the 3Server3 
and the 8-MHz IBM PC AT as server was 
hardly fair. The 3Server3 was holding 3 


| megabytes of RAM and using every free 


byte to cache and buffer data. During the 


| Network plus Server Cruncher benchmark 


test, the disk drive light on the 3Server3 
seldom flickered despite the fact that the 
database we use is quite large. The AT was 
limited to 512K bytes of RAM, and the 


| light on its hard disk drive glowed as it 


moved data. The AT took over 4 minutes 


| to do the same tasks the 3Server3 did in 
| slightly over 1 minute. The AT gave good 


response times, but electromechanical sys- 
tems simply cannot outpace silicon. 

Here is the bottom line, based on our 
evaluations of the 3Com products: If your 
application is industrial (using the MAP 
protocols), or if you need high-speed ac- 
cess to IBM mainframe systems through 
the IBM Token-Ring Network mainframe 
interfaces, consider the 3Com Token-Ring 
Network as a strong altemative to the IBM 
Token-Ring Network. Decide between the 
two products on the basis of the differences 
in the wiring plan and the dealer support 
that you can get. 

If your application is for heavy office 
automation, on-line reservations, inven- 
tory, accounting, or other DBMS work, 
compare Ethernet with 3+Share ona 
3Server3 to a system like Novell’s Ad- 
vanced NetWare/286 running on a fast 
80286 microcomputer using the ARCnet 
network cards. Make your comparison 
based on cost, cabling differences, and 
dealer support. You won’t go wrong. [8 


Frank J. Derfler, Jr., is a contributing edi- 
tor of PC Magazine. 
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Not just any French train, but “La Grande 
Vitesse” —“The High Speed?’ It's the fastest 
train in the world, routinely eating up steel track 
at speeds normally assoctated with small aircraft. 


Ic was during such a screaming nde that we 
christened our new, high-speed micro. . 
a superfast 12MHz 80286 microprocessor operat- 
ing at Zero Wart State. 





“Grande Vitesse" means high speed —in this case, L2Mhz 
with no wait states 


We call thts remarkable compatible the "GV" 
286, and it’s the very first I2MHz No-Wait-State 
micro available outside a research laboratory. 


To design a machine that operates rehably at 
12MHz with no wait states, our engineers had to 
come up with some major innovations. 


And they did. 


A power user’s dream 


The GV.286 ts the first 80286 micro to include 
ahigh-speed RAM cache circuit, making data 
retneval from the processor almost instantaneous. 
It’s the same design feature that makes our new 
GV-386 the fastest machine in that ranfied category. 


The cache circuit also assures high rehability, 
allowing the GV-286 to operate at super-high 
speeds without pushing its integrated circuits 
beyond their design hmits. Other 12MHz 
machines put their ICs through hell to achieve 
high speed, and that means they're inherently 
less reliable. 


a ee es 






a 


ow a French train inspired 
astest 286 micro you can buy. 


‘Yet with all this speed and design innavation, 
igns engineers—unlike other manufacturers— 
have customized the BIOS and retained the stan- 
dard IBM PC-AT bus timing (yet another 
PC Designs exclusive). The result 1s unparalleled 
compatibility with existing software and peripherals. 


There’s a boxcar load of other design features 
and the GV-286 can be ordered up in virtually 
any configuration you can imagine. Best of all, 
standard systems start at less than $4000 (including 
Desqview multitasking software), 


Enter the No-Wait-State 


Iyou've been holding out for a 80286 micro 
with the speed of a bullet train and the rekability 
of the family station wagon, your wait state ts over. 


PC DEStis 


Call us now in New York: 1-212-514-7280 or in Tulsa: 1-918-251-5550 


2500 N. Hemlock Circle, Broken Arrow, OK 74012 © 19 Rector St., Suite 2705, New York, NY 10006 
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ny business that buys.a computer without Pick 


faces one slight problem. 


They’re putting the cart before 
the horse. 

Because without first considering 
the Pick Operating System, you'll 
probably get stuck with a system that 
won't expand with your needs. 

Pick is the one operating environ- 
ment that grows with you. For example, 
you can start with a single PC-AT 
and later connect up to nine dumb ter- 
minals. You'll have a complete 10-user 
system for about 1/3 the cost of 
networking. 

But there’s more. As your business 
continues to grow, you won't have to redo 
your application software if you expand 
to a Pick-based mini or mainframe. 

The reason? Pick is machine inde- 
pendent. Its data and applications 
are transportable from one Pick-based 
system to another. 


Pick is made for business. 


It’s not an engineering system that 
was adapted to business applications. 


That’s the reason you don't have to 
adapt your business to the computer. 
Instead, Pick adapts to you. 

You access all data in a way that’s 
natural to business. And because the 
system is so simple, you can complete 
most jobs with a lot less keystrokes. 


600,000 users can’t be wrong. 


Pick is used by thousands of small 
and large companies worldwide. The 
system runs on hardware from 22 man- 
ufacturers. And over 2,000 software 
applications packages are available. 

If you want your computer to be 
able to expand with your business, don't 
put the cart before the horse. Call 
1-800-FOR-PICK. In California, 

(714) 261-7425. 


HicK 


sys T Em S 
The system you grow into, not out of. 
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FILL THE 
DUTY ROSTER 


ovell’s NetWare LAN 

software, now con- 

sidered a standard 

among the more than 

20 companies selling 

it and some 300,000 

workstation users us- 

ing it, includes print 

spooler features. But 

while NetWare itself 

is widely heralded for its networking abili- 

ties, its print spooler remains the weak 

link, The most common complaints from 

users relate to the printer-spooling facility. 

While the NetWare spooler is quite power- 

ful, it can be unwieldy to use. Many steps 

are invloved in using it—including going 

in and out of your applications pro- 

gram—because you must initiate the 

spooler from the DOS prompt. 

Four of the packages reviewed are utili- 

ties designed specifically to enhance 

| NetWare’s spooling functions. But to give 

you a basis for comparison, I'll first tell 

you how the NetWare spooler works. Pro- 

ducing a document on a shared network 
printer under NetWare takes three steps. 


First, you must tell NetWare that you 
want to redirect your output to the shared 
printer. This is done using the spool com- 
mand at the DOS prompt. 

Then, using your applications program, 
go ahead and print the document. NetWare 
will intercept the data stream from your 
program before it reaches your printer port 
and then ‘‘spool’’ this data to a disk file on 
the network file server. 

Finally, you must tell NetWare that you 
are at the end of the document using the 
endspool command at the DOS prompt. 
That command closes the spool file. De- 
pending on whether or not the printer is al- 
ready outputting other data, your copy is 
either printed immediately or placed at the 
end of that printer’s queue. Each job in the 
queue will be printed in tum. 


ently in the newer versions of NetWare. In 
Advanced NetWare, Version 2.0 and later 
versions, Novell added a ‘‘timeout’’ fea- 
ture to the spooler. That means if no data is 
sent to the printer in a few seconds, 
NetWare will automatically perform end- 
' spool and spool commands. While this so- 








The procedure is handled a bit differ- | 


lution works just fine if you don’t need to 
change printers, forms, or any of the other 
spool flags, it isn’t perfect. For example, if 
you must change printers, you still must 
retum to the DOS prompt. Another prob- 
lem is that if you have a slow-running pro- 
gram that’s calculating as it goes along, a 
long pause may cause NerWare to assume 
you're done. NetWare will then go on to 
the next printing job. The result: your slow 
program may be printed in fragments be- 
tween other documents. 

Some applications programs are made 
in Novell versions so that spool , endspool, 
and other function calls can be pro- 
grammed into the application to work 
automatically. Products like the network 
version of WordPerfect, for example, can 
make the whole print-spooling process 
transparent while taking advantage of spe- 
cial printing functions in the applications 


gram. 

Unfortunately, most software doesn’t 
come in special Novell versions. And the | 
network versions of most applications 
software usually only have record- and 
file-locking functions (both are important 
to prevent a second user from accessing or 
processing a file or record while it is al- 
ready in use) and don’t support the spool- 


Novell’ s NetWare 
has proven to be an 
efficient worker for 
the more than 20 
companies that sell 
the program with 
their local area 
networks, Now a Set 
of specialized 
utilities improve tts 
printer-sharing 
and network 
security operations. 
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er. This means that users often have to re- | 


turn to the DOS prompt in order to run the 
spool and endspool commands manually. 


WHAT TOWISH FOR Before I go into 
the four spooler enhancement programs in 
detail, I'd like to interject my wish list for 
the perfect spooler enhancer. 

1. The perfect spooler enhancer would 
be a memory-resident program taking up 
very little of the user’s precious memory. 
After all, NetWare takes 40K bytes by it- 
self. 

2. Like any good memory-resident pro- 
gram, it should work with other memory- 


resident software such as SideKick and Su- | m 
_ PS-Option 


Westcon Associates’ PS-Option enhances | 


perKey. 

3. The ‘‘hot key” that initiates the pro- 
gram functions should be user selectable, 
for example, many of the current programs 
use key combinations already prevalent on 
leading programs and thus are confusing. 

4. The user interface should be simple, 
with pull-down or pop-up menus. Such 
menus would allow you tochoose a specif- 
ic printer that has a special font and/or that 


s PS-Option meets my 
wish list criterion of 


simple use. You need only 
move the highlight bar to 
the function you want and 
press Return. 


handles certain forms. The menus would 
simply list the printers available on your 
system as well as the fonts for the printer 
you selected. These lists should use ter- 
minology anyone can understand, like 
‘*Laserjet in Accounting”’ or ‘*Daisy 
wheel in Bob’s office’’ (printers on other 
servers should have the same type of desig- 
nations). And once you’ve chosen the 
printer and font, you should be able to set 
the spooler flags for parameters like the 
number of copies, whether to eject a page 
at the end of the job, whether you want a 
banner, and what the banner text should 








be. (A banner is a page that serves to sepa- 
rate print jobs. It usually lists the user’s and 
applications program’s names. ) 

5. The spooler enhancer should set the 
printer back to its default settings after 
your job is printed, so other users won't get 
stuck with your fonts. 

6. Finally, I'd like to see the spooler en- 
hancer print graphic screen dumps (as does 
the ProSpool product detailed below) to a 
designated printer. 

I’ve arranged the following reviews of 
spooler enhancers in order from the easiest 
to use to the most complex. 


NetWare functions minimally and, thus, 
misses many of my wish list criteria. It has 
only the basic features such as spool, end- 
spool, and the ability to change a couple of 
flags; it also takes up 22K bytes of mem- 
ory—more than most other products men- 
tioned in this article. Its only real saving 
grace is that it is the least expensive of the 
products tested. 

PS-Option is invoked by pressing the 
Shift-PnSc keys, which in tum bring up 
the menu. This hot-key combination is the 
same as that used in DOS to dump a 
screen. Unfortunately, you can’t change 
the keys in PS-Oprtion, so this potentially 


_ confusing situation can’t be remedied. 


Since PS-Option has usurped the DOS 
print screen function with its Shift-PriSc 
hot key, you can issue a print screen direct- 
ly from its menu. But unfortunately, the 
result of this ease-of-use feature is a prob- 
lem: it’s the equivalent of a spool—print 
screen-endspool sequence, and it will in- 
terrupt any print job being run and start a 
new one. 

However, the utility meets my wish list 
criterion of simple use. You need only 
move the highlight bar to the function you 
want and press Return. Options available 
to you are: Start Spooling, End the Current 
Spool, Nprint a File, Print the Screen, 
Exit, and Help. 

If you select any of the options that cre- 
ate a print job (Spool, Print Screen, or 
Nprint a File), PS-Oprion will allow you to 
set the most commonly modified spooler 
flags, such as which printer to be used, the 
number of copies, the type of form for out- 
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PS-Option 
Westcon Associates Inc. 
140 Marble Date Rd. 
Eastchester, NY 10707 
(914) 779-4773 
List Price: $49 
Requires: 22K RAM, 
one disk drive to load it 
on network; DOS 2.0 or later. Novell 
NetWare. 
In Short: A low-cost but limited spooler en- 
hancer. Not copy protected. 
CIRCLE 641 ON READER SERVICE CARD. 


put, whether to print a banner, and whether 
to expand tabs. If you do want to expand 
tabs, you can choose the number of 
spaces. 

PS-Option does not allow you to select 
the banner text, suppress the default end- 
of-job page eject, or keep the print job file 
after printing (instead of deleting it). PS- 
Option supports only a single file server 
and does not have any font change fea- 
tures. 

However, while PS-Option supplies 
the most commonly needed functions in an 
easy-to-use package, other spooler en- 
hancers give you all the same features and 
more, while using less memory. Again, its 
only redeeming value is its bargain low 
price of $49. 


Network Assistant 


In addition to closely meeting my ideal 
print spooler criteria, Pacific Software’s 
Network Assistant is the friendliest among 
this group of spooler enhancers. | consider 
its user interface top-notch. Like PS-Op- 
tion, all of its features can be selected by 
moving highlight bar menus. But unlike 
PS-Option and most other programs of its 
kind, there is no need to keep track of 
printer and font numbers or other obscure 
information. 

Network Assistant does have the same 
flaw as PS-Option in that the Shift-PriSc 
keys pop up its menu, although it mini- 
mizes the flaw by giving you the ability to 
change the hot key to some unused se- 
quence. You can select a printer from a list 
of names like ‘*Laserjet in Bill’s office’ or 
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TOOLS FOR THE 
MOST DANGEROUS JOB 
a IN BUSINESS. 


The Project Planning and Presentation System 
that works the way you think. 










Finally, InstaPlan's database lets you 
select key activities for analysis and 
presentation 

“Selling” your plan. instaPlan 
pnnts professional graphics on ordinary 


Tracking performance. InstaPlan 
Tracker is a $50 add-on module to 
InstaPlan. With it you can measure 
your project's progress. Compare prog- 
ress and current activity against the 
plan. See time and budget changes for 
every step. Track shifts in cash flow 
and manhours compared to plan. 
An air-tight guarantee. We guar- 
antee that InstaPlan will help you 
develop and presentclearer and more 
accurate plans. Or, return the com- 
plete package within 30 days and 
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Writing Plans. The minute you 
present a project plan or proposal — ~——— — 
with objectives, schedules, and of 
course budgets, you set yourself 
up as the company spear catcher. Comic Snreey 
Because you and your company are fi ee=s=peetat§ 
going to bet your mutual future on “Fotnet fst Clty 























; * Eatablish Dovel ere —S well cheerfully refund your money. 
But whatifyou could write and” (iectieteea = InstaPian is that good.We tested 
presenta plan that's bulletproof Gale? , ig (nstaPlan with professional planners 
” ? Koy Parhot Introdect ton and novices alike. Here'sa typical reac- 
‘om the beginning Contract elth Bletritetarn| ee the be lanni d 
“The idea generator” That's [5 aameledual — _| Kae a ead al a period” 
what PC Week called InstaPlan's Ae) wiles Der OC. 
| natural, outline-based approach to ORDER TODAY. 
plan development. With InstaPlan, $99. NO RISK. TOLL FREE. 


you start with broad objectives and 
work down to the details. Easily. 
Quickly InstaPlan is ideal for anyone 
who presents plans and proposals; 


800-852-7526 


Recommended Configuration: 1BM PC/XT/ATor compatible 
640k RAM, Hard Disk (512K, Dual Floppy required) Printers 
Supported: BM Propninter & Graphics Printer, Epson FX/MX/ 






printers for overheads, proposals and 
handouts: Charts. Tables. Workflow 
diagrams, Expense graphs. Even Gantt 
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5 RX/LQ? Okidata Plug i Play 92/3, Microline (92/3, 292/39 Toshiba 
ate —e— and Time-phased PERT charts. So, 3sltand HP Laser Plus “(72x 120dp1. BAW) F | 
+ Marketers Planners youll look as good Not Copy Protected 
Entrepreneurs - Account as your plan. 
+ Engineers Executives 
* Product + Production on ee ee ee ‘co om antl 1 hee 
Managers Planners 
reiopnanereatt AInstaPlan $99) 
A $99 powertool for planners. InstaPlan Lorporabon 055 Redwood Highway, Sutte MI, Mill Valley, CA $4941 (4151389 1414 
By now, you know that high powered "ty i sead nenaeapiaebe 
software doesn’t have to Carry high He Send InstaPlan with tracking option. $149 






. 
Add $6.00 shipping and handing. California Residents, add 6% Sales Tax. i 
I, Please send me more information on InstaPlan sete 
Ocheckenciosed O Visa O MasterCard O American Express 


powered prices. InstaPlan gives you 

the tools you need to integrate 

all project elements into one 

seamless plan. Fast. 
Outline-based Planning. 

InstaPlan's top-down’ approach 
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helps you think through plans and |= 
proposals. First, define broad ob- : Company I 
jectives.Then, flesh out the details. ; BM siess en co 






Assign resources to activities on 
InstaPlan’s unique spreadsheet. 
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_"MINE286 12 MHZ 
AVAILABLE ! | 


CPU MINI 2386 








1D LOCK-OUT 
20% OVERALL SIZE REDUCTION COMPARED TO IBM PC/AT 


AT COMPATIBLE 


@ 80286 CPU (HARDWARE SWITCHABLE 


@ PHOENIX SET UP SOFTWARE 6/8 MHz 
e 512K RAM ON BOARD (EXPANDABLE TO 1024K) 
e CALENDAR W/BATIERY BACKUP 
ie $ 995 
@ WD. FLOPPY/HARD DRIVE CONTROLLER 
e NEW ENHANCED KEYBOARD (101 KEYS W/SEPARATE NUMERIC 
AND CURSOR P, 
200W SWICHING POWER SUPPLY 


$1,095 


CPU TURBO 


iBM PC/XT COMPATIBLE 





2 
g 
g 
x 
; 
E 





Computer 


Products 
United 





RUNS 3 TIMES FASTER THEN IBM PC/XT 
(AS REPORTED BY NORTON UTILITIES) 


BASIC SYSTEM 


¢ NEC ¥-20 DUAL SPEED CPU OPERATING AT 4.77/8.0 MHz 
© PHOENIX BIOS- THE STANDARD OF COMPANBILITY 

@ 640K ON BOARD MEMORY WITH O-WAIT STATE OPERATION 
@ OPERATING SPEED CONTROLABLE BY KEYBOARD, SOFTWARE 


NEW LOW PRICE 


$745 
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“‘plotter in engineering’’ rather than pick- 
ing a number for a printer. 

Printer fonts can also be selected by 
name. Network Assistant keeps separate 
font code files for each printer defined. Af- 
ter you select a printer, you select your font 
from a list for that printer. Network Assis- 
tant will even let you set fonts on your lo- 
cal printer. Your firm’s network adminis- 
trator can define as many as seven printers 
per workstation and can restrict access to 
certain shared printers when setting up the 
Network Assistant program. The adminis- 
trator can also define as many as 12 fonts 
per locat printer. Each font can have up to 
12 bytes per code, and these codes are ad- 
ditive. This means that if you want bold 
and compressed print, you can select bold- 
face and then compressed without having 
to define a bold and compressed font. The 
only other criteria Network Assistant lets 
you set are the tab expansion, number of 
copies, and banner spooler flags. 

When you have finished printing, Net- 
work Assistant will automatically reset the 
printer to its default settings. 

Besides offering the spooler enhancer 
features, Network Assistant lets you send 
messages to other stations without leaving 
your application. It also lets you undelete 
files, an important feature for NetWare us- 
ers since the usual tools for undeleting 
files, such as The Norton Utilities, will not 
work on network disk drives. 

Another feature | like is a ‘‘remove pro- 


PG 
FACT FILE 


Network Assistant 
Pacific Sofiware 

2033 N. Main St. 
Walnut Creek, CA 
94596 

(415) 977-4040 

List Price: $125 per file 


server 

Requtres; 25K RAM; one disk drive lo load 
il on network, DOS 2.0 or later, Novell 
NetWare. 

In Short: A NetWare spooler enhancer with 
avery good and friendly user interface. 
must be serialized to network and has good 
fon control. Not copy protected, but serial- 
ized to a specific server. 
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gram from memory’’ selection on its | 
| menu, thus reclaiming the 25K bytes it 


consumes. Getting these bytes back can 


make a big difference in fitting a large | 


spreadsheet into memory, for example. 
Although Network Assistant is not copy 
protected per se, it must be serialized to 


= Network Assistant 
comes close to being the 
ideal spooler enhancer. I 
recommend it to anyone 
who doesn’t need to print 
on multiple servers or use 
long printer codes. 


your server. It will then work only on that 
server. The serial number is kept on a 
board that can be swapped to another serv- 
er, should you need to repair or replace 
yours. The NetWare software itself, as you 
will recall, is similarly serialized. 

Network Assistant comes very close to 
being the ideal spooler enhancer. I strong- 
ly recommend it to anyone who doesn’t 
need to print on multiple servers or use 


| long printer codes. 


The company has announced new fea- 
tures for the version to be released in Feb- 
tuary 1987; these include the ability to use 
multiple servers, view and prioritize jobs 
in the queue, and preset default spool 


} flags. 


Pro-Spool Plus 


| APS Research’s Pro-Spool Plus has al- 


most every feature you could want in a 
spooler enhancer, and for basic use it takes 
only 11K bytes of memory—the least of 
any product tested. While its user interface 
is not as nice as Network Assistant’s, it 
does have a graphics screen dump option 
and supports multiple servers. Network 
Assistant can’t do either. 

Besides including the basic spool func- 


tions, Pro-Spool Plus lets you build a file 








of printer font initialization codes. The 
codes can then be selected from the menu 
when you are printing. The code file, 
called a printer action table, holds as many 


| as 99 font strings as large as 255 bytes 
, each. The problem is that the fonts are not 


segregated by printer, so you can acciden- 
tally select the code for an Okidata when 
you're printing on an Epson, and your 
printout will be unreadable. 

Unlike the other products mentioned so 
far, Pro-Spool Plus does allow you to pro- 
duce documents on printers attached to al- 
ternate network servers. On a large net- 
work, you will often need to print on 
another server’s printer, either to expedite 
printing, use a specific type of printer, or 
even send output to a plotter. NetWare 
supports only five shared printers per serv- 
er but an unlimited number of servers. 

Pro-Spool Plus’s menu is invoked with 
an Alt-Z hot key. Alt-V will let you spool, 
print screen, endspool, and spool again 
automatically. Alt-N will close the current 
job and begin a new one without going to 
the main menu or DOS prompt. The Alt-N 
command is quite handy, since it is the 
most frequently used function on any 
spooler enhancer. These hot keys can be 
changed when you install Pro-Spool Plus, 
but the choices are limited to Alt-A 
through Alt-Z. 

While Pro-Spool Plus is the only pro- 
gram among those listed here with a graph- 
ics mode that will dump graphics screens 
from a color/graphics adapter to an Epson- 
style printer when you print the screen, 
that option requires that you have an addi- 
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(312) 666-3352 
List Price: $119.95 per 
file server é 
Requires: 10K RAM; 
one disk drive 1o load il on network; DOS 2.t 
or later; Novell NetWare. 
In Short: A powerful spooler enchancer in- 
cluding a graphic screen dump feature. Not 
copy protected. 
CIRCLE 638 ON READER SERVICE CARD 
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Save yourself 
a thousand words. 
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To a project manager, nothing’s more important than 
good communications, 

That's why we created Primavision™ as the graphics 
complement to Primavera Project Planner,® Finest Hour™ 
and Microsoft® Project 3.0. Primavision lets you present 
your project with crisp, clear, boardroom-quality graphics 
—i-j networks, bar charts and time-scaled precedence logic 
diagrams. 

Summarize an entire project on a single page 

Take our summary bar chart above. Multiple activities 
are consolidated into a single bar for each manager, 
while bars are grouped by phase. Completed, underway 
and critical activities are highlighted; progress is shown 
thermometer style. 

Start and finish dates (early and late) are summarized 
for all activities included in each bar. Work and non-work 
intervals of the component activities are differentiated by 
the width of the bar. Target dates are flagged as triangles. 

And that's only one sample of what Primavision can 
provide. Just decide what you want to show and how you 
want to show it. Primavision does the rest, picture perfect. 

For more information or the name of a dealer in your 
afea, comact Primavera today. 

Primavision. It can save you a dozen questions... 
and a thousand words. 


Project management software 
that works as hard as you do. 
es PRIMAVERA SYSTEMS, INC. 
‘Two Bale Plaza ¢ Bala Cynwyd. PA 19004 ¢ (215) 667-8600 ¢ Telex: 910 997 0484 


Primavera project management software is available for MS-DOS and VAX environments. 
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tional 11K bytes of memory for the printer 
codes and yet another 16K bytes to add 
graphics. 

I'd recommend Pro-Spool Plus for 
multiple LANs including multiple servers. 
It is my second choice for a print spooler 
enhancer. 












Hot Print 


Hot Print, from Ron Turley Computer As- 
sociates, is a programmer's idea of the per- 
fect spooler enhancer. Each feature has its 
own hot key, so you never have to bother 
with going through menus. Hor Print has 
58 different hot keys and uses Ctrl-Alt 
combinations heavily. These hot keys can- 
not be changed and are likely to conflict 
with those of most other programs because 
of the sheer number of key combinations. 
Printers, servers, and fonts are referenced 
only by number, and there is a serious 
dearth of help features. However, Alt-Left 
Shift-V does display a small menu on the 
bottom two lines that lets you set the spool- 
er flags using the arrow keys, and Alt-Left 
Shift-H shows the same menu along with a 
full-screen display of all the Hot Print 
functions. 

Other utilities offered with Hot Print in- 
clude a program that appends a message to 
a supervisor file, thus creating a basic audit 
trail with time, date, and user stamping. It 
also has a utility that locks a .COM or 
.EXE file and sets a special NetWare flag 
to make it an execute-only file. Execute- 
only files cannot be copied, so the feature 
serves to dash the most zealous attempts of 
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Phoenix, AZ 85027 
(602) 581-2447 
List Price: $99 
Requires: 12K RAM; 
one disk drive to load it on network; DOS 1.0 
or later, Novell NetWare. 

In Short: A spooler enchancer plus adminis- 
trator's utilities that uses many hot keys. Not 
copy protected. 
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Look What Is New Under Our Hood... 
Bentley-286/10 Bentley-286/10 


eee qpeeannicn, 

The 1987 Model 

The New Year Brings With It An 43MB Hard Disk Model 
Exciting New Personal Computer: A Winning Combination: 
The Bentley-286/10. This New 1987 The Bentley-286/10 And A 
Model Features A Phoenix BIOS, MiniScribe 42MB Hard Disk 
512K RAM, A1.2MB Floppy, Featuring 28ms Average Access 
Dual Controller And An intel 


Time And Automatic Head Parking 
80286 Processor Running At A 


Blazing 10OMHz. High Quality 


On Power Down. Partitioning Software 





Is Included So You Can Take Full 


Personal Computers With ’ rere 1) ey 

Exceptional Value And Low Price, M \ rr nn tht ey I De iY f Advantage Of The Increased Storage 
4 3 

Bendey Is The Price / Performance Leader! v i! § t Capacity. 
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Bentley 286/10 —-- Bentley-286/10 
Y 
Standard Features Features : one Horpy tard Disk Controllet 
© $12K RAM Expandable To 1MBOn ® Clock / Calendar With Baitery Backup 
ra : meena 
. ° 
© Intel 80286 Processor . 12MB Floppy Drive 43M B Hard Disk Model 


Bentley Model “T” 


Intel 8088 processing power ina IBM® PC-XT compatible machine ~ oy 
that can run at 4.77 or 8 MHz (keyboard selectable), a 70% increase = ) 


in speed from the original. Includes: 256K RAM expandable to 640MB | 
on motherboard, 360K floppy drive and controller card. tae ee 

sEEE29%334 ‘a 

kk os 
Only ccc ccccccc cee, G3BIS —— : ‘a TH | 





Memory vO Mean Disks ~ Rene Drive 
i for the AT = 

eee dita. a 
per ad 

256K (150NS). .... . $29 

256K (120NS)....... $35 Sm " 

Co-Processor Sal Poe! Min int o 2 40MB MinuScribe. $595 

a $219 ParallelPor. ... $75 TOMB Miniscribe.. $895 $109 

MEC-, «; : : _— 

= be bere eka Hewlett-Packard Plotter 1/O Card-mutifunction ji eniley Es 

i ob e Use graphics to improve your business input/ ouput cord with scrial port, P 

parallel Pot, game port, clock- communication. The ColorPro has parallel port, game port and clock- Ld - 

calendar with battery backupand eight pen capability on 8x11 inch calendar with battety backup. Computer Products 
utiliry software. paper. The HP 7475 uses six pen color Only $79 gh salle oe . 
Only . seee . $125 oneither8%sxllorlxl7inchpaper. = Call Te Ii Free: 

Color Pros. .co:< <(-408 $999 PCHard Disk-2030mB Z 6 ; 

LaserJet-Fast and quiet laser IBST4T Sincere $1395 — harddiskkit for IBM* PC. Includes 800 -33 1- 799 
— from the world's leading half-height Winchester hard disk, In Texas Call: 512-250-9897 
jaser printer manufacturer: Hewlett- MonoGraphic Card-7; hard disk controller, cables, software, » No Surcharge for MasterCard, 
Packard. The new plus model has high aE ee ates mounting hardware and complete Da Resiet Ce need 
improved graphics capability. monochrome graphics card includes a instruction manual. a tebebell PO peated x 
LaserJet.......... $2385 parallelpor. OMB co ve cinss $375) axel 


LaserJet Plus...... $2995 ONG os sien nade $99 30MB............ $449 = Free UPS Grund Supping in 
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would-be software pirates. Several of the 
utilities make the administrator’s job much 
easier by doing such tasks as listing all the 
users and groups on the server and forcing 
users to get into the habit of changing their 
passwords periodically. 

One nice feature of Hot Print is a time- 
out function similar to that of NetWare, 
Version 2.0, for users of earlier NetWare 
versions. This timeout will close a print 
job and open a new one if there is no print- 
er output in a user-specified period. If you 
use NetWare 2.0, Hot Print lets you dis- 
able its timeout so that you can use com- 
puter-aided design, desktop publishing, 
and other programs that may have delays 
in the middle of a print job. 





= Hot Print supports the 
Lotus/Intel/Microsoft 
expanded memory 
specification, reducing the 
amount of main memory 
required to run it. 


Hot Print also transparently supports 
printing on multiple file servers. A setup 
utility, HPSET, lets you assign logical 
printer numbers to printers on multiple 
servers. As many as five printer initializa- 
tion codes and one printer reset code can be 
set for each of the first three printers. Each 
of these codes can contain up to 10 
bytes—much too small for the 17 bytes re- 
quired by an HP Laserjet. Hot Print can 
also automatically reset the printer to its 
default settings after each print job. 

Hot Print supports the Lotus/Intel/Mi- 
crosoft expanded memory specification, 
reducing the amount of main memory re- 
quired to run it (12K bytes). This is a diffi- 
cult feature to implement, and Hot Print is 
the only one of these print spooler en- 
hancers to have it. 

Although Hot Print is a powerful spool- 
er enhancer, it is rather difficult to use. I 
wouldn't recommend it for nortecnical 
personnel. 


5 


Other Utilities 


There are other utilities that improve the 


NetWare program, such as the following | 


ones enhancing network security, and 
even one that creates NetWare's first print 
server. Some of the products have multiple 
functions. I'll run through each, describing 


the pros and cons. 


NET Utilities 


NET Utilities, from Network Enhance- 


ment Tools, includes an audit-trail pro- | 


gram as one of its 15 different programs. A 
pair of utilities, NETLOG and PREPLOG, 
can produce a basic audit trail of applica- 
tion usage. NETLOG will append a record 
to a special supervisor file each time it is 
tun. These records include the date and 
time, user name, workstation, and com- 
mand-line parameter. PREPLOG sorts the 
data in the file and then converts it into a 
comma-delimited file that can be read by 
most database managers. 

Even though NET Utilities is not sold 
primarily as a spooler enhancer, it does in- 
clude the PrinTamer utility, which is about 
as good as Pro-Spool Plus and has the 
most powerful printer- and font-control 
system of any I tested. It is the only prod- 











pt 
t iA 
RoALGhL Fie 
NET Utilities 
Network Enhancement 
» Tools | 
P.O. Box 271105 
Houston, TX 77277- 
1105 
(713) 240-4614 
List Price: $195 per file 
server 
| Requires: 49K RAM; one disk drive to load 
it on network: DOS 2.0 or later; Novell 
| NetWare. | 
In Short: A complete package of utilities for 


NetWare including spooler enhancer, menu | 
o pe and administrator’s tools. Not copy 
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uct that can download soft fonts to laser 
printers—a nice extra feature even though 
the downloading process is slow. Prin- 
Tamer can use an unlimited number of 
printer definition files (PDFs) for different 
printers. You create a PDF with up to nine 





a NET Utilities has the 
most powerful printer- 
and font-control system 
of any tested. It is the 
only program that can 
download soft fonts to 
laser printers. 


initialization codes of 70 bytes each from 
your regular text editor. Each font can 
have its own deinitialization (font-end) 
code, which reduces the number of pages 
ejected from the printer (otherwise the 
printer could eject several sheets of paper 
after it is reset). The product includes sam- 
ple PDFs for Epson, HP Laserjet, and To- 
shiba printers. 

The utilities ID and WHOIS are used by 
the network administrator to maintain the 
network's electronic mail system. When a 
user name is added to a NetWare system, 
the utilities create a directory for the user 
with a name corresponding to the user 
number. Unfortunately, when the user 
name is deleted, the mail directory often 
remains because it is not automatically de- 
leted. ID shows the user number when a 
user name is typed into the computer, and 
WHOIS shows the name assigned to a user 
number. 

NetWare's electronic mail system does 
not afford any simple way to print mail. 
However, NET Utilities includes a Print- 
Mail utility that allows you to print and de- 
lete mail sent to you and mail that you have 
sent. The CheckMail utility will check 
your mailbox for messages without load- 
ing the whole electronic mail system. 

NET Uriltties iets you build a menu sys- 
tem that can include log-in and log-out 
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XENIX RISING 


I was back in 1986 that we first grasped the full significance of SCO XENIX°. 

“We had been thinking of it as just an ‘operating system’ — as we used to call them —when it was really 
much more. It was the foundation of a whole new approach to shared information and resource computing 
for PCs: networked DOS and XENIX workstations. 

“The ‘SCO XENIX solution’ integrated XENIX and DOS, multiuser and LAN, and PCs and mainframes, into a 
unified environment unprecedented in its power, productivity, and price performance per user for personal 
computers. 

“$CO’s solution included not only 16-user licensed SCO XENIX itself, but also SCO XENIX-NET XENIX/DOS 
networking, SCO Professional™ and SCO FoxBASE™, SCO’s XENIX-based workalikes of 1-2-3° and dBASE II”; 
SCO Lyrix™ Word Processing System, and other productivity tools; and SCO uniPATH™ SNA-3270 Mainframe 
Communications, plus languages and graphics packages. 

“Together with unparalleled SCO hot-line support, documentation, and training, plus the explosive growth of 
the XENIX applications base, it changed the way we would look at personal computers forever. 


“In short, it was the ‘SCO XENIX solution’ that turned personal computers into real computers.” 
from “XENIX RISING: 


Develop XENIX 386 code—NOW! , 
Bl 10) 626 INFORMATION Call today for Toolkit info! pcre i; Sepa  e 
oe SCOms 
(408) 425-7222 SCO XENIX System V is available for 
TWX: 910-598-4510 SCO SACZ iE SANG Gee agn IBM* PC AT®, PC XT°, ITT XTRA® XL and other 





uucp: ...decvaxtmicrosoft!sco!info compatibles, and AT&T PC 6300 Plus-now! 


‘XENIX isa registered trademark of Microsaht Corporation. « SOO Professional and Lyrix are trademarks of The Santa Cruz Operation, Inc, » FoxfASE is a trademark of Fox Software, Inc.» 1-2-3 is a mgistered trademark of Lous Development Corporation. © dBASE 1 is 8 
trademark of Ashiun-Tase. © uniPATH is 3 trademark of Pathway Design. © UNDX is a trademark of ATAT Beil Laboratories © IBM, AT and XT ase registered waderarts of international Business Machines Corporation © ITT XTRA is a trademark of {TT Corporation. 


‘The Santa Crt Operation, tne., PO Sox 1900, Santa Cruz, CA 95061 CIRCLE 245 ON READER SERVICE CARD ©1986 The Santa Cruz Operation, Inc. 6/86 
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functions—a real timesaver. Menus have | as the menus created with the NetWare 2.0 Another utility, OnCall, lets you s 
eight selections, each with an additional | menu utility, these menus are fully func- | short messages to other users. These mes- 
eight subselections. You can protect each | tional and quite quick. Netmenu also has a | sages appear on the 25th line of their dis- 
of the eight main or subselections with an | blank-screen feature to save your moni- | play as if they were sent with the NetWare 
individual password. While not as pretty | tor’s phosphors. SEND utility. OnCall can be installed as a 
memory-resident program, allowing you 
to send messages without leaving your ap- 
plication. This could be useful, for exam- 
ple, if you need to install special forms on a 
printer on the other side of the office and 
want someone else to do it. OnCall will let 
you send a message to as many users as 
you want. It also shows you whether they 

























# NET Utilities’ OnCall 
utility can be installed 
as a memory-resident 
program, allowing you to 
send messages without 
leaving your application. 
















ames omaee 


‘dg rome nye 


FEMA POWER, 


































Get the smart Here’ ; vp Standby Bi i r 
that never lets dangerous power ine voltage url 
battery backup to your computer. A unique sensor system delays 
from start-up or restart until the power line is absolutely 
Perma Power _ sale. The SPS-500 protects from high line voltages, 
brownouts, momentary dropouts, spikes and surges, 


have received the message. The hot keys 
for both OnCall and PrinTamer colors can 
be changed. 

NET Utilities offers a wide range of 


ee Sani RFVEMI “noise” as well as loss Bi pOnes The smart functions for NetWare users, some of 
sp ystem pret ct jy future, of overload and surge which cannot be found elsewhere. 
Biter erisy All this protection is completely automatic, ‘al see ree Labati am hit ce 
a es maintenance-free, and very fast (% millisecond trans- more and more confidential data 1s being 
the power goes off, fer and 34% hour maximum recharge). Since this is stored on network file servers. While 
and when it comes a Standby Power System, it costs less, is more NetWare’s security system does control 
back on! efficient, smaller, quieter and cooler operating than user access to data quite well, it does not 


Uninterruptible Power Systems. And this brain- 
powered battery backup is only $799 manufacturer's 
suggested list price... complete with 2-year warranty. 
Perma Power has U.S.-made products for all 
your PC or mini-computer power protection require- 


create a record of file accesses or user log- 
ins and log-outs. 

While NET Utilities and the previously 
mentioned Hor Print both take advantage 
of a NetWare function call that logs a mes- 


Perma Power* ments—Surge Suppressors, Telephone Line Surge ‘i Fe 3 
Ene hast seal Avenve Suppressors, Power Commanders®, and Power sage to a special file into the SYS:SYS- 
Chicago, ilinois 60648 Conditioners. Available nationwide from computer, TEM directory, they are quite limited in 


Telecare Renee Sai their ability to create a useful audit trail. 


These utilities must be run from the DOS 
prompt, and the best a network administra- 
tor can do is build menus that execute the 
utility before and after each application. 
This will create a trail indicating that a giv- 
en user ran /-2-3 from 1:50 P.M. to 2:45 
P.M., but it won't tell which files were 
used, 


electronics and office supply dealers. 


PERMA POWER. 
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—teady to run 





5” 


Price includes 


© Monochrome amber monitor 





© 10 blenk floppy disks 





© Mono video card © One year limited werrenty 

© 360K disk drive ® Kay flock for security 

© 259K memory © Hard disk eccess light 

© Turbo mode mdicetor kght on CPU © AT style keyboard 

© Quilt-in geme port © RAM expandable to one megabyte on mother 
© Hardwere reset board 

© MS 00S 3.2 © Keyboerd selectable clock speed (4.77/8 MHz) 
© GW 9ASIC © 9 expansion slots 

© Printer port © Clock calendar with bettery back-up 


© Word processmg, spreod sheet and dete base * FCC epproved 


~~ 44g" 


softwere 





PRO/88 Turbo 








SURE EUERUAUBURUBU i) +t 
eee FP Re. We T 
[EE a! Anne any 
PART + ; 


ee 


PRO/ 88 © 360K disk drive 


© 256K memory 

© 1 year limited werranty 

© 4 layer mother boerd 

© 30-dey money beck guerentee 





PRO/286 © 286 speed 


© 200 wett power supply 
© One yeer limited werrenty 
© Key lock for security 

© Herd disk eccess light 


ptr PC] C) Engineering 


1450 N. First St., Gariand, TX 75040 


Monitors Disk and Tape Storage Printers Outside Texas 
12 one Dye ‘aeeoo | BO cal 140 eps witto 329.00 
ember Cai. Cps wi . 
i nef 20 Meg HO wiconroter -399.09 | 80 cal 140 ps 1-800-843-1581 
jag HO wicontrotlier 499.00 
Amdek 310A (00) | azaoo | 132 ol. 190 cps wiNto 599.00 
RGS Color y ul gang Fujitsu 2200 


13” hi res i 1200 B Internal Modem 149.00 | 442col. 220 cpswiNLO.. 695,00 Inside Texas 


Es Cor Fut 2100 : a and 
og itor . 10 col, 22: LO .00 
ig Add-on Cards E220 eo 


- : Technical support 
Video Cards AS232 Cord oa Printer Ceble pp 


Color Graphics Cerd Printer Card bid = 1-2 14-276- 1603 


with printer port HardiFloppy Disk Contrater, Local Area Networks 
Color Grephics Cerd . 59) all on one card 199) D-Link Network Interface 395.00 MasterCard, VISA 
EGA Cord with 256k i Multifunction Cerd/394k memory D-Link Sterter Ket 790.00 Ameren Ex fi i 
Mono Video Card Floppy Cont., Clock/Celender, D-Link Cluster Kit 60.00 EES resS 
with prmter port 5 Serial end Printer Ports and Remote Soot ROM . 50.00 = 

Mano Grephics Cerd Geme Port—plus up to 394k 99. Novell Emulator 150.00 
with printer port . AT Add-on Cards Screen Monitor 150.00 


PC Engineering is owned and operated by registered professional engineers 
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images Direct 
to Videotape 


With the unique 
new EN-15 encoder 






LAN Tight 
LAN Tight from Blue Lance has a more 
complete audit-trail system than NET Unil- 
ities. All user log-ins, log-outs, and all file 
accesses can be logged into data files for 
bill-back accounting or for general system 
control. 

The program does, however, have sev- 
eral major deficiencies: it can’t track un- 
successful log-in attempts or indicate 
whether users leave their machines with- 
out logging off, and it can’t track users on 









Use it with any PC-compatible com- 
puter The EN-15 encoder ts a PC- 
resident card that offers recordable 
video for your VCR of significantly 
higher quality. Compare our EN-15 
video output to any CGA video output 
currently available. 



















For business and graphic presenta- Just $995 multiple server systems. To make matters 
P y 

tions that really make an impression. Topic yar grec 04 oll ree ee 3228424 worse, the records are stored in such a way 

Create TV-resolution, quality video- y MasterCard Vi 

tapes direct from your PCICGA card Me Casters Chach oF that a smart, successful hacker could de- 

or PC/EGA card when in the CGA \. Money Order stroy all the records. ; ‘ 

mode. The EN-15 encoder is a sim- (Missount residents add § 975% sales tax) LAN Tight is memory resident, so it can 

ple PC-resident card that translates GF, 300 North Maryland automatically create log files and an ad- 

Re cee ee daa ea Pa aon”. ue Box pe ake ministrator’s utility for generating reports. 
yy your into a video signa a gi Jackson. ‘ 

can be recorded on any VCR type —s yap (314) 243-3147 The memory-resident module should be 

equipment. cal TWX 910-760-1382 loaded as part of each user’s SETLOGIN 









script. It consumes about 10K bytes of 
memory. The administrator’s module has 
a user interface very similar to NetWare's 
menu-based utilities, such as MYCON. 
Using LAN Tight, the administrator can se- 
lect which user, files, or directories to 
track. 

Log-ins and log-outs are stored sepa- 
rately from file access records. Each file is 
limited in size to 1 megabyte, so the sys- 
tem administrator must remember to purge 
the files to make sure they don’t fill up, be- 
cause LAN Tight will stop writing informa- 
tion to a filled file. 
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Run Your Software 2 to 10 Times Faster! 
No Additional Hardware (Cards or Chips) Required. 


™ Boost Disk Speed 
Introducing PolyBoost" Boost Disk Speed eee 


a disks in RAM the data your sofrware 
The Software Accelerator fo ie a ania pao Cee 


PolyBoost, a set of 3 memory-tesident Gaerne — ae icon 
programs, speeds information flow to & dats to your physical disk to prevent data loss, 

from your computer's processor. 1,2 or all Boost Display Speed 

3 programs can be in loaded in memory. Text scrolling & screen updates are FAST! You select the speed. 




























Oren tah eae eae 
i clits y Faster & Enhanced Keyboard | 
processor input! ee ote te FACT FILE 















‘ 
f 


output (I/O) 
paths: 







LAN Tight 
Blue Lance 


i YS on . Increase se 
WB OSt A EF oe Sone 
\ Optionally generate 

key clicks. Recall, 


edit & enccute 









uh P.O. Box 430546 
Requires Houston, TX 77243 
DOS 2.0 (713) 680-1187 






List Price: $495 per file 
server 

Requires: 10.2K RAM; 
one disk drive to load il on network; DOS 2.0 
or later, Novell NetWare. 

In Short: An audit-trail package for 
NetWare that keeps track of log-ins, log-outs, 
and file usage. For single-server systems 
only. Not copy protected, bul serialized to a 
specific server. 
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or higher 
















PC, 
XT, AT & Compatibles 
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While LAN Tight is a major step in 
making LAN security control more like 
the audit trails prevalent in minicomputers, 
it is lacking in several areas. Besides the 
deficiencies already mentioned, LAN 
Tight currently supports only one server. 
Although it is a good start as an audit-trail 
package, I'd still recommend LAN 
Trail—a description of which follows. 


LAN Trail 

LAN Trail from LAN Services has all the 
security control of LAN Tight, but without 
such obvious deficiencies. LAN Trail can 
keep users from logging in without first 
loading the LAN Trail program. Itcan limit 
the number of users that can be logged in 
under the same user name as well as track 
unsuccessful log-in attempts, including the 
station where the attempt occurred. 

LAN Trail uses the supervisor’s mes- 
sage file and a special NetWare function 
call for creating log files to build its audit 
trail. This feature prevents unauthorized 
users from erasing records of their own 
break-ins, which is something they can do 
on LAN Tight. Another improvement over 
LAN Tight is in the way bill-backs are han- 
dled when a user doesn't log off. When 
that happens, LAN Tight won’t provide a 
log-off time on its report, making bill-back 
by connect hour difficult, if not impossi- 
ble. However, LAN Trail uses the last ac- 
cess time as the log-off time, giving you a 
log-out time accurate to within about 2 
minutes. In my experience, users actually 


FACT FILE 


19 Rector St. 

New York, NY 10006 

(212) 797-3800 

List Price: $595 per file 

server 

Requires: 3K RAM; one 
disk drive to load i1 on network; DOS 3.2; 
Novell Advanced NetWare. 
In Short: A powerful audit-trail system that 
tracks unauthorized log-ins, file access, etc., 
and works on mulliserver systems. Not copy 
protected. 
CIRCLE 637 ON READER SAVICE CARD. 





At last! - 


Fast, On-screen 


FLOWCHARTS 


Finally! An on-screen flowchart proc- 
essor that knows about flowcharts - not 
just another “screen draw” program that 
makes you do most of the work. 


Interactive EasyFlow is a powerful 
full-screen graphics program dedicated 
to flowcharts and organization charts. 
With this program you can quickly com- 
pose charts on the screen. More im- 
portant, you can easily modify charts so 
they are always up to date. 


Features: e Text is automatically 
centered, character by character, within 
shapes as you type it @ Text formatting 
controls allow you to over-ride the auto- 
matic formating where desired @ Lines 
are created by specifying the starting 
and ending points - the program auto- 
matically generates the route @ Cut arid 
paste facility allows arbitrary chart 
fragments to be moved, copied rotated, 
reflected or sent to/from disk @ Shape 
insert-delete and row/column insert- 
delete Charts can be up to 417 
characters wide by 225 lines high. 
Charts too wide for the printer are auto- 
matically printed in strips. @ Charts can 
be larger than the screen - the window 
into the chart scrolls both horizontally 
and vertically as necessary @ Works 
with many popular matrix printers in- 
cluding Epson, IBM graphics printer and 
compatibles. Full support for HP 
LaserJet and LaserJet Plus. Works with 


STATUS BAR (not to be 
confused with a wet bar) tails 
you whal Interactive EasyFilow 
is doing et all times. 


TEXT/MESSAGE 
WINDOW used to enter 


user lext and lo display ~— Is entey"valid OQ 


messages from interactive 
EasyFlow. 


| 


ae 


CURRENT SHAPE 
WINDOW - shows the 
content of the current 
flowchart ahape (the one 


under the SHAPE 
CURSOR) in complete 
detail. 
ee ES 
HavenTree Software Limited 


P.O. Box 1093-P 
Thousand island Park, NY 13692 
Information: (613)544-6035 ext 49 





HP 7475A (& compatible) plotters. Can 
be used with ANY printer when non- 
graphic (character) output is acceptable 
© All standard flowcharting shapes in- 
cluded © Most shapes supplied in large, 
medium and small sizes @ Extensive 
manual (100+ pages) includes many 
examples @ Context sensitive “help” 
facility provides immediate assistance at 
any time @ Any number of titles can be 
placed on a chart ¢ Commentary text 
blocks can be placed anywhere in the 
chart e Fast: written in assembly lan- 
guage @ Plus many more features than 
we can mention here 


Requires at least 320K memory, DOS-2 
or higher and an IBM or Hercules com- 
patible graphics card. On EGA, full 
640x350 resolution is used. 


Order direct for only $149.95 + $2.00 
S&H (USA/Canada), $10.00 (foreign). 
Payment by MO, check, VISA, 
MasterCard, COD or Company PO. 
Rush orders accepted ($15.00 S&H; 
USA/Canada only). Rush orders re- 
ceived by noon will be delivered the next 
business day (to most locations). 


1-800-267-0668 


The sample screen display ahown below ts typical of 
what you see while ediling a chart. Other screen dis- 
piays are provided for entering titlea, changing 
options, getting “help” and so on. 


Order Desk: 


CHART WINDOW gives an overview of your chert; this 
example shows the “normal” vew “Close-up” view shows a 
amaller part of the chart in more detati. “Wide-angle” view 
shows a larger part of Ihe chart el reduced size. 





SHAPE CURSOR shows where you are in 
the chart. Cursor keys move it around; chart 
window scralts if you run off the edge of the 
window. 
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SHARP 7000A 2D: 
7100HD, 20 MB 
NEW! SHARP 7000 Portable 
TOSHIBA PORTABLES 
1100 PLUS, New SCALL 
3100s:p 10mb 640k SCALL 
NEW? SPERRY IT! Basic, 512K $2059 
Enhanced 1MB 44MBHD = $3149 






$1999 
$1199 


PC 256K, 20r 
PC 256K 1DR 20MB 
PC 256K 1Dr, 10MB. 
10 MB Tape 

PC 256K 1Dr, 20MB 
10 MB Tape 

XT 640K 1DR 30MB 
80MB Tape 

AT 512K 1D¢, 20MB, 
80 MB Tape 

AT ae nor 80MB. 
60 MB Tape 


XTRA 

XTRA-XP (I1532K 20MB HD 

XTRA-2 256K 2Dr 

XTRA-3 256K, 20MB 

XTRA-XL 

XTRA 286 MDDEL 1 EGA 
WCA 


PC6 w’ 20MB $1749 
PC8 Enhanced, 30MB SCALL 
NEC APC IIL 
H121C 20MB. Color SCALL 
WEC APC IV 
APC-HA01A 
80286 40MB. AOV COLOR 
OISP $3849 
APC-H402A 
80286 _20MB ADV CDLDR 
ISP $2499 
H4001 2MBadr (ATCompat) $2679 
TELEVIOEO 
TeleCAT 60286 20M& $2399 
PANASONIC 
St Partner 256K 2Dr $1259 
St Partner 256K. 20MB $1439 
Exec Pariner 1 Or $1299 
Exec Partner 20MB $1679 
FX-600 8086 256K 2DR $699 
FX-600 20MB 256K $1259 
FX-800 80286. 512K. 1 Dr $1629 
WANG 
PC-S2-22 Dr $1775 
PC: $3-2 10 MB $2899 
WDA 512K $1500 
APC 80286. 512K 1De $2000 


2F-159-12, 2 Dr. EGA 
2F- 248-84, 80286. EGA, 40 magus 
ZF-181-42, laptop 


HP CeserJet B SCALL 
BROTHER HR: 20/HR-35 $359:769 
M1409 M1509 $349/389 
EPSON 

FX-85 $375 LX-86 $230 
LO-600 $509 i id $699 
EX-1000  SCALL EX: $459 
FUSTSU peP00-DP2200. $365'450 
OKI Laser6, $1499 
HES allt S$CALL 
THINKJET $380 pa agar $629 
ELF-350 $389 5; $969 
MEC3550 $759 PEP? $459/649 
OKIDATA 

ML- 192, 193 PLUS NEW SCALL 
ML-292 $549 ML-293 $689 
PANASONIC 

KXP-10911 $295 KXP-3131 $279 
KXP-10B0:$CALL KXP-1592 SCALL 
‘SWLVEREED EXP 500/800 $219/699 





ARO ons ert onc I DISKS & TAPE BACKUP 


INTERNAL HARD DISK KITS 
FOR PC/XT 


RELCaT as MB $1059'1199 
ino some $369 399459 
INTERNAL HARD DISK KITS 


$1299 | FOR IBM AT 


PRIAM {30 mil) 
40 60 MB 


$895,995 
SEAGATE 30/40MB $569 799 
Seagate 80 MB $1149 


MOUNTAIN HARO bests 20730MB ec 
PLUS HARO CA! 





CORVUS All models ‘Scat 
(OMEGA Bernoulli dual 10MB $1849 
(AWIN Tape Backu eyes 
Internal 10M $309-499 
External 10MB'20MB $509 559 
Int 40MB Ext 40MB $589 649 
EVEREX GOMB Tape backup $899 
ARCHIVE 60MB Ext Tape see 
ALLOY GOMB TAPE BACKUP $759 
MAXTOR 1140 (140mb) HARD OISK $3099 
PLOTTERS & DIGITIZERS 


CALCOMP 10436T 

HOUSTON INSTRUMENTS 
TG1011 $619 DMP-41:42 
DMP5 MP 


$7929 
$2499 
§ 





HP 7475A/7550A, $1479$3099 
ROLAND 
DXY-880 $914 DXY-980 $1196 
GTCD Ali Models $Cail 
HITACHI Tiger Tablet It $619 
SUMMAGRAPHICS Summasketch $429 
SUMMAGRAPHICS 1812 $699 
(OLINE 3700:3700MP $3399/3819 
4000/4000MP- $4469:4875 
GOLOSTAR GREEN/AMBER $99 
AMOEK 310A/410A, + 8159189 
MITSUBISHI 1409C 640x200 $319 
EGA 1410C 640x350 $439 
MITSUBISHI 19 MODELS SCALL 
PGS MAX. 12E $175, 
dene HX-12E SR-12 $469 S09 599 
MULTISYNC EGA MONITOR $599 
SAMSUNG 
GREEN AMBER TTL so3 
ADLANO 
MB 121G A $109 MB-142 $269 
OUME 1016 $329 
SONY EGA 1302 $635 
we 630 640 $435 505 
y. | 
WY-30/WY-SOQ/WY:- 75, $319/399)589 
WY. $429 
659 
COMMUNICATIONS & NETWORK 
WAYES 
Smarimodem 1200/2400. $389/609 
12008 w/Smartcomll $369 
EVEREX EVERCOM 12001NT $129 
EVERCOM III 2400 $239 
PRENTICE POPCDM C100/X100 szig279 
NOVELL STARTER KIT 86 $1119 
DCA IRMAFastink $749/CALL 
ORCHID PC NETWORK $795 


NETWORK Smartcomll .. .. 
US ROBOTICS 1200 2400 IN 











ASHTON: TATE DBase ili + . . .. $419 
Framework tl $419 
COPY IPC $29 
MICROPRO Wordstar Propak $239 
Wordstar 2000 $259 
ULTIMATE $229 
SSI Wordpertecty 41 $225 
PFS: Prolessional Senes. . SCALL | 


aacankn 
GG 


GENTECH STANDARO 
GEN TECH at 
(BM AT COMPATI- 


BLE SMHZ.11 2MBDR 
KEYBD 1PAR/ 1SER 640% 


UP TO 1 MB ON BDARD $1099 
GENTECH TURBO PC $509 
GEN TECH PC $49 

{BM compatible 808B 


system unit 640K, 360KB 
drive, Keyboard 


| AST Stx Pack Plus 64K $159 
Advantage $369 

RAM age $299 

DOP Viva Multiboard $989 
WERCULES Graphics Plus © aes 


Color Card 








INTEL Above Board PC/PS SCALL 
PARADISE Auto switch. . SCALL 
ORCHID 
PC-TURBD 186 /256K $409 
TURBO 2862 $765 
WOVELL STARTER KIT 86 $1119 
TURBD PGA $1140 
RAM 
Microtazer Par/Par 8139 
Microtazer il... $289 
DUAQEGA + $359 
SI SMART EGA $289 
TECMAR EGA MASTER $289 
TALL TREE J-RAM3 PC $210 
d-RAM3 AT $279 
VERTICOM H- 16 SCALL 
ARTIST 1 +/10 SCALL 
10+ 


MEMORY UPGRADES iF 
K Sel 





| SURGE PROTECTORS 
ONGUARD 6 outlet $22 
CURTIS DiamondEmerald $3345 
WETWODAK Wiretree/Plus. , $39/55 
KENSINGTON Masterpiece $95 
| COMPUTER ACCESSORIES SCail 
OATASHIELD S85'S100 "359/69 
EMERGENCY POWER SYSTEMS 
DATASHIELD TURBO 350 $509 
SOLA Mim SPS400_... $599 
TRIPPELITE BC-425-FC $419 
DATASPEC Switchbox 2 way 49 
DISKETTES 3.s"osp0 6.25" pso0 
3M $30 50 $19.00 
MAXELL 29 00 15 00 
Fut 1750 
SONY 36 00 17.00 
Se LESTAR, 21 00 990 
SKC 2100 990 
soit 08001 99 - 065 
Oa 100 —_ 2636 
CUSTOMER SERVICE 
401-732-5596 
ORDERS ONLY 


800-843-4302 


217 Broaéway, Suite $18, WY, NY 10007 
Hours 9-8 EST, Monday-Saturday 
VISA, MASTERCARD, AMEX Accepted 


All retumed non-detective merchandise 
are subject to a 20% restocking charpe 





Gentech reserves the nght to change 
advertised prices 
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log out in less than half that time. They 
have become accustomed to just turning 
off their PCs. 

LAN Trail can also force a user to 
change passwords periodically. And since 
most users generally switch between two 
or three passwords, LAN Trail can stop the 
reuse of a recently used password, thus im- 


= Besides generating 
security reports, 

LAN Trail produces 
several reports that 

will make every network 
administrator’s job 
easier. 


proving security. LAN Trail also supports 
multiple servers transparently so you can 
protect your whole network by tracking ac- 
cesses on all servers. 

Besides generating security reports, 
LAN Trail produces several reports that 
will make every network administrator’s 
job easier. The Directory Usage report lists 
each directory, along with its owner, num- 
ber of files, disk space used, and percent- 
age of total disk space used. The Security 
Report lists each user name and group, its 
members, log-in scripts (network AUTO- 
EXEC.BATs), security equivalences (oth- 
er users whose rights the user has), and 
user rights in each directory. Finally, the 
Error Report shows all network communi- 
cations and disk errors. 

LAN Trail truly brings minicomputer 
control to the local area network. 


PS-Server 

Westcon Associates’ PS-Server is the first 
print server for NetWare, making it an im- 
portant product if only for that reason. Un- 
fortunately, to use it you must dedicate a 
PC to the printers, making PS-Server a 
very expensive way to share printers. An- 
other black mark against it is that it creates 
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If you can't quite squeeze your re- 
search into a regular 9-5 day, you need 
KNOWLEDGE INDEX™ In minutes, 
you'll locate the articles you need from 
millions contained in over 10,000 jour- 
nals covering all disciplines. Best ofall, 
you use KNOWLEDGE INDEX nights 
and weekends, when the library may 
be closed. 

No special equipment or program- 
ming skills are required. All you need is 
@ personal computer and a modem to 
access many of the same online data- 
bases used in libraries. 

But convenience isn't the only advan- 
tage. We'll automatically charge your 
VISA, Mastercard, or American Express 
account, so paying for KNOWLEDGE 


ZAlr 
eli 
INDEX couldn't be easier. And since you 
use Knowledge Index during the hours 
libraries and businesses don't, you 
save money. 

Sign up and receive $10 off the 
start up fee. Forget about rushing to 
the library before it closes. Just get 
KNOWLEDGE INDEX. An idea that's 
long overdue. 

For information, call 800-3-Dialog. 
Or write: KNOWLEDGE INDEX, Dialog 
Information Services, Inc., 3460 Hillview 
Ave., Palo Alto, CA 94304 


DIALOG’ 


A subsidiary of Lockheed Corp 
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SAVE $10 NOW. 5.5..0:-xwomense 


INDEX now? and pay only a $25 start up tee (regularly 
$35) Fee plus connect-time charges of 40* per minute will 
be billed to your creat card {KNOWLEDGE INDEX is 
avaiable onty through these credit cards) 


OVISA (6 Mastercard 0 AmencanExpress 


Ace No Exp Date _ 


Signature 


Name (please pret) —_____ 
Address 


Cty ______ Stato 


Telephone {Day} 


* KNOWLEDGE INDEX Users Workbook password and 
Contract wi be sent enmechately Contract must be 
returned withon 30 days to keep password actwe 


KNOWLEDGE INDEX. Dialog Information Services. 
3460 Hilwew Ave Palo Alto. CA 94304 


Zp — 


KNOWLEDGE-INDEX 


INFORMATION — ONLINE ALL NIGHT 
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a hole in your system security. 


dedicated print server for as many as three 
printers. Since users needn’t use the file 
server console to control print queues, they 








“..a worthwhile addition to any 
sof tware li br. ar Vy.” PC Magazine 


“one big program that simplifies 
almost any disk-oriented task...” pc magazine 


PC Tools puts together all the popular features of the Norton Utitities* 
with a powerful DOS interface and makes them resident like Sidekick*. 
So you can execute virtually any DOS command even when you're using 
another program! 


With PC Tools, you can 

© UNDELETE an accidentally erased file. 

© FORMAT a disk. 

° COPY files. 

e MOVE files and reorganize subdirectories with ease. 
* LOOK at (and even edit) a file. 

® SEARCH for a file name or text within a file. 

® PRINT a file (as text or hex and ASCII). 

And much more! 


All without ever leaving your spreadsheet or database manager or 
word processor or... 


System Requirements: IBM or compatible, 256K, uses only 64K in 
resident mode. Supports floppy disks, hard disks and 31/2" disks, as well 


as the Lotus/Intel expanded memory! 
Central Point 


To Order: Call 503/244-5782, 8-5 
West Coast time), M-F, with your 

Software 

INCORPORATED 


@OZZz in hand. Or send a check 
for $39.95 US $, + $3 s/h, $8 overseas. 

9700 SW Huy, #100 
P , OR 97219 


$39.95 


PC Magazine names PC Tools their Editor's Choice 
and adds, “There's no reason to look beyond PC Tools...” 


We also have backup utilities for the IBM, Macintosh, Apple #, Commodore 64/128 and Atari ST. 


“Norton Utiltties and Sidekick are registered trademarks of Peter Norton and Borland International, respectively 
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don’t have to walk over to the server or 
PS-Server converts a workstation into a | have physical access to it—an added secu- 
rity precaution. The utility program also 
lets you have multiple printers taking data 
from the same queue, allowing you to print 











certain information on specific forms or 
have the printers access a busy queue to re- 
duce the wait for a printout. In addition, 
PS-Server lets you expand the five-printer 
limit inherent with NetWare if you have 
PS-Server access the same queue as a 
printer attached to the network file server. 

PS-Server gives you full control of the 
print streams for each printer so that you 
can stop and then restart print from the be- 
ginning. You can also cancel a job, view 
the print queue, Nprint a file, and change 
the priority of a job. The server will keep 
track of the form type installed on each 
printer and will display a message if the 
next job requires a different form. You can 
also prepare a batch of jobs based on the 
form type, so all the jobs for invoices can 
be printed at the end of the day or week. 
You can even give priority to different jobs 
so a user can force an important report to 
the beginning of the queue. 

PS-Server adds great flexibility to 
NetWare’s printing system. Combined 
with Network Assistant or even Westcon’s 
own PS-Option, it can give you complete 
control over all your printer output. It does 
seem rather excessive, however, to have to 
dedicate a PC to run three printers. I would 
like to see PS-Server’s features in a nonde- 
dicated version that allows you to continue 
to use the PC as a workstation. PS-Server’s 
requirement of a supervisor-level user to 
tun it is also a security risk. Anyone famil- 
iar with PS-Server who knows you are us- 
ing this product also has a valid account 
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PS-Server 

Westcon Associates Inc. 
140 Marble Dale Rd. 
Eastchester, NY 10707 
(914) 779-4773 : 
List Price: $695, $995 
(for six servers on one lo~ 
cal area network). 
Requires; 256K RAM; one disk drive to 
load it on network; DOS 3.1 or later; Novell 
Advanced NetWare 

In Short: A dedicated printer server for No- 
vell NetWare that allows sharing of printers 
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ECONOMIC 
ERGONOMICS. 


Quimax personal 
computer monitors. 
More than just a 
pretty picture. 


notice two 

important dif- 

ferences. With ¥& 

ours, you get mo ; 
features for less money. 

That's because every 
Quimax color monitor 
comes with a tilt and swiv- 
el base at no extra charge. 
Plus a large, 13”' diagonal 
screen that makes view- 
ing an absolute pleasure. 
Then there are the 
| important technical fea- 

i tures. Like full IBM". 
compatibility. 

And non- ar, Be 

Interlaced Se 

scanning =f 7 

for flicker- i) hae 

] free images. — 

An image ¢ 

for every ‘es 

imaginable task. 

Whether you're starting 
out or ready for CAD/CAM, 
there's a Quimax color 
monitor for you. 

Our PX-IV, for instance, 
is a great value. You get 
professional-looking RGB 
color. Sharp 720x 240 res- 


1BM is a registered trademaré of intemations! Business 
Machines Corporation 


olution. A.3imm dot pitch 
for high character defini- 
tion. And a text mode that 


; lets ane switch from color 


to an easy-to-read 


green display 
for wordpro- 


* Color Graphics 
Bascn compatibil- 
Zh ty for 16-color graphics. 
But best of all, you won't 
have to spend a lot of 
green to get them. 
For sophisticated 7 


graphics, the Quimax 


PX-22 high resolution Alge i 


monitor is the 


compatible, It 
features 64-color 


graphics. A.3imm dot" 


- pitch. Automatic 


F,-  amber/green 
mode for text 
applications. And 
a maximum resolu- 
tion of 720 x 350. 

If ultimate performance 
is your goal, consider our 
new PX-32. It puts thou- 
sands of colors at your 
fingertips and displays 
them all with razor-sharp 
720 x 480 resolution. 

Install IBM’s Profes- 
sional Graphics Adapter in 


your computer and the 
PX-32 supports CAD/CAM 
and other advanced engi- 
neering applications. 
Monochrome doesn’t 
have to be dull. 

Take our stylish DM-14. 
Its cabinet is 13% smaller 
than IBM’s standard dis- 
play. Yet its screen is 30% 
larger. With characters so 
clear you can stand back 
10 feet and still read 


In amber or 


green. 
And for superb 
mono- 
- chrome 


-*  DM-1400. It 
converts CGA graphics 
into stunning images of 
16-shade amber or green. 
With up to an incredible 
1,000 line resolution. 

So before you buy a 
brand for its corporate 
image, consider the 
monitors that can do 
wonders for yours. 


Quimax 
Quality and value 


with a twist. 


Quimax Systems, Inc., 844 Del Rey Ave. 
Sunnyvale, CA 94086 Tel: (408) 773-8282 
INSIDE CALIFORNIA: (800) 232-8282. 
OUTSIDE CALIFORNIA’ (800) 228-0530, 


a 
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LAN Shell 

Ithink LAN Shell is a great menu system. It 
was developed by Lan Systems to help 
their customers learn to use 3Com Corp.’s 
EtherSeries network. Each menu selec- 


and password into your system. 

The product gives you a great deal of 
control over your printing task, letting you 
stop long reports if the printer jams or if 
you want to correct a page. 


WALA AREAL 
Hevwlett-Packard’s Laserjet is 
the hardware you need for 
crisp, sharp, printouts. 
Polaris Ram-Resident 
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Professional As You Are. = 


With Polaris Ram-Resident Print- 
Merge 2.0, the appearance of memos 
and letters, reports and documents ieee 
can be as professional } 22° 
as the contents. They a 


on missing #1 

tung you'va been HE as 

" raid ction of any fonts, restr 
nae pox drawing function. 
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* Align tables, 















can all have a type-sel Works 
look of true cer With Your |B: sue ees 2 columns 
tional spacing, justi- Sofware! Merge Ea * EGA& Hercules 
fication, and more. : a print-screen 
With any combina- You can use Polaris Ram support 
lion of cartridge and Resident PriniMerge 2.0 to * Justify propor- 
soft fonts. enhance the output amas tional text 
v pros |. Heres ab an 5 
aap a 
DREARY Atlas Microsoft Chart | 
| CharlMaster Microsoft Word 
} dBase 111 Multsmate Call 800/ 338-5943 
Quick, Easy & DisplayWrite I Parade (In California 800/231-3531) 
| Inexpensive. HP Charting R Base 5000 Toll-Free for Ordering Infor- 
| SignMaster mation for IBM PC & 
| Runyourcurrent Symphoni 100% compatibles. 
SonWare ds you diways + VolksWriter Ill *Add $6 shipping & handling, | 
peda = — Javelin WordPerfect 30-day money back guarantee 
- Lotus 1-2-3 vordStar 
Printierge 2.05 MapMaster bs 2000 
| unique capabilities 
| . professional SOFTWARE 
formatting. It's 2 quick, easy to life. And you get it all for , 
way to ae eee just $149* 613 West Valley Parkway 
Suite 323 
| Escondido, California 92025 
| 619/743-7800 
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tion, like that of Lotus's /-2-3, can be fur- 
ther defined to include information on 
which particular spreadsheets are used. 
LAN Shell includes sample menus that 
control all major functions of EtherSeries 
and make using that network much easier. 
As a general menu system, it is quite pow- 
erful. Menus can be nested a full six levels 
deep, and you can choose items from a 
menu by simply abbreviating just enough 
of the selection to pull it up. If, for exam- 
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| Lan Systems Inc 


| $99 Broadway 
New York. NY 10012 
(212) 431-8484 

List Price: $195 (single 
user): $295 (five users on 
anetwork license); $995 | 
(unlimited user license for one server in a net- 
work). 

Requires: 9K RAM; one disk drive to load tt 
on network; DOS 2.0 or later. 

In Short: A terrific menu system for DOS 

that includes menus for 3Com software. Each 
menu selection can have its own help 
screens. Not copy protected. 


LAN 
‘Sheil 

























pk, there are menu choices for database 
and DOS functions, you could type DA for } 
database or DO for DOS functions, input- 
ting just enough characters to pull up that 
unique word. 

LAN Shell provides a great deal of con- 
trol over the appearance of menus. For in- 
stance, you can define both foreground 
and background colors and textures. I 
strongly recommend it for network admin- 
istrators who need to create menus for their 
users. It’s better than most other packages 
on the market today. 

These products make NetWare easier to 
| use and more secure, which makes 
NetWare even more attractive. Networks 
may not yet be grown up, but these utilities 
are helping LANs along towards adoles- 
cence. PC 




















Howard Marks is a free-lance writer and 
the president of Networks Are My Life!, a 
New Jersey-based networking consulting 
firm. 
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Introducing PC performance 
at a terminal price. 
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The versatile panel where you'll with IBM-style 
PC Station? From find a parallel character fonts. 
TeleVideo’ printer port. A ser- Plus a smooth, 
jal port. And two quiet AT-style key- 
With all the power an AToffers, _ host ports. So it can board, with 
it's no wonder more people be simultaneously keytop LEDs. All 
are using it todrive multi-user connected toan included in the 
systems. ASCII mainframe low $629 list price. 
pe wee it comes to host and an AT pe TheTeleVideo 
using all this power, only one host. There's no The PC Station is the only terminal Station. Fora 
terminal gives you the ability lossofmemory is kind with duaFhostcapability, fee brochure and 
to share it for so little money: whenchanging — ¢ maitame jesvand ena! sew the name of your 
the TeleVideo PC Station. hosts,because—__ W™/aneously nearest TeleVideo 
the PC Station holds a page distributor, call 1-800-835-3228, | 
of memory from each at the Dept. 123. 
same time. And checkoutthe terminal | 
Se ae ee ee nor TO oath hily And the PC Station gives _that offers you all the benefits 
IBM-compatible ports for hookingup you even more. Like a 132- of a PC-without a PC price. 
industry standard peripherals. column display, for spread- 


This ASCllterminalhasthe sheets. Programmable function 
precise look and feel of a PC. keys, for customization. For Se TeleVideo’ 
But that'sjust the beginning. It better readability, there’s a 
also has an IBM PC-style back green, non-glare 14"screen, Settle for more. 


TeleVideo Systems, Inc., 1170 Morse Avenue, Sunnyvale, CA 94088-3568 : (408) 745-7760 
IBM and AT are trademarks of International Business Machines, Inc. C1986 TeieVideo Systems, Inc. 
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PROD 


= 


EXPANDING THE 
DOS ENVIRONMENT 


This second and concluding installment explains the limits of program interaction with the 
environment and the various ways by which you can expand its size. 


cussed the environment in general, the 

standard variables (PATH, PROMPT, 
COMSPEC) and the SET command, and 
how batch files can access the Master En- 
vironment Block directly. You'll recall, 
however, that when a batch file is run from 
a secondary command processor (to allow 
batch file nesting), changes can be made 
only to a copy of the environment and so 
are lost when the batch program termi- 
nates. This is a good point at which to take 
up the way applications programs access 
the DOS environment. 


[: the first part of this tutorial, I dis- 


PROGRAM AND ENVIRONMENT 


Unlike batch files, which can access the | 


Master Environment Block directly, pro- 
grams (including memory-resident pro- 
grams) get only a copy of the environment, 
either from DOS or from the program that 
loaded them. 

Many popular applications programs 
have commands or options to load a sec- 
ond copy of COMMAND.COM without 
getting out of the program. The dBASE Il 
RUN command, the BASIC SHELL com- 
mand, and the /-2-3 /S command are all 
examples of an applications program load- 
ing another copy of the DOS command 
processor. Any changes made to the envi- 
ronment in this way are made to a copy of 
the environment that DOS provides. These 
changes are lost as soon as you enter the 
EXIT command to retum to the applica- 
tions program. 

All programs have two important mem- 
ory structures that are provided by DOS: a 
Program Segment Prefix and a Memory 


Control Block. The Program Segment Pre- 
fix (PSP) provides a program with infor- 
mation like command-line arguments, 
file-handling data, and the location of the 
next instruction to execute when the pro- 
gram terminates. The Memory Control 
Block (MCB) is set by DOS to mark off 
different parts of memory—specifically 
the memory allocated to a program (see the 
sidebars ‘‘A Closer Look at the Environ- 
ment—a DOS Memory Map”’ and **Using 
DEBUG on the Environment’’). 

These memory structures lie directly 
above a program's copy of the environ- 
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Pop up directory and subdirectory 
listings at any time with XDIR.COM. 
SPREADSHEET CLINIC 

Find the column letter and import text 
and numbers into /-2-3. 
CONNECTIVITY CLINIC | 
Connecting IBM-standard PCs with 
non-IBM mainframes. 

TURBO POWER USER 

Add DOS programs to Turbo; make 
easier Pascal-to-Turbo conversions. 
USER-TO-USER 

Redirect printer output to the screen; 
patch a bug in SideKick. 

PC TUTOR 

How to access expanded memory and 
determine valid disk drive letters. 
















ICTIVITY 





ment. If either one is accidentally altered 
by a program that is trying to make 
changes to its copy of the environment, 
some very serious errors could occur, in- 
cluding darhage to data files. 

The implications of this are worth em- 
phasizing. Your program can read the 
copy of its environment, but it has to be 
careful about making changes. Changes 
will be available to any programs loaded 
by your program but will be lost when your 
program terminates. If the changes don't 
fit exactly into the space allocated to your 
program's copy of the environment, you 
face the probable disaster of overwriting a 
critical portion of memory. 


MEMORY-RESIDENT PROGRAMS 
Like other programs, the environment 
block used by a memory-resident program 
is a copy of the Master Environment 
Block, made by DOS when the memory- 
tesident program is loaded. Since this copy 
is never updated, a memory-resident pro- 
gram will never see changes made to the 
Master Environment Block at a later time. 

This has immediate implications. If a 
memory-resident program needs to refer to 
an environment variable to operate proper- 
ly, that variable should be set before the 
memory-resident program is loaded. 

Furthermore, every memory-resident 
program gets a complete copy of the envi- 
ronment, so the use of several memory- 
resident programs will eat up additional 
memory. This may be important if you 
have a large environment defined. 

Finally, there is a somewhat puzzling 
warning in the DOS manual to the effect 
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that DOS cannot expand the environment 
beyond 127 bytes if you have loaded a 
memory-resident program, such as 
MODE or SideKick. The implication 
seems (to me, at least) to be that if you in- 
tend to expand the environment you would 
need not only to reserve a larger size (as 
explained below), but actually to fill that 
Memory space with temporary bogus 
strings before your AUTOEXEC. BAT en- 
counters its first memory-resident com- 





« Unlike batch files, 
memory-resident 
programs get only a copy 
of the environment. 


mand. If this is indeed what Microsoft 
means, then they’re simply wrong. Using 
the techniques below, you can safely ex- 
pand your environment space without re- 
gard to TSR programs in or out of your 
AUTOEXEC.BAT. 


EXPANDING THE ENVIRONMENT 
Creating useful utilities and batch files that 
make use of the environment won't do you 
much good if you don’t have enough space 
to add new variables and information. The 
DOS default limit on environment space is 
160 bytes, of which the PATH and COM- 
SPEC variables take up a minimum of 29 
bytes. Since this limit can become prohibi- 
tive rather quickly, you may want to take 
steps to expand it. The specific steps to 
take, however, will depend on your ver- 
sion of DOS. 

DOS did not offer environment capabil- 
ities prior to Version 2.0. Since then, the 
default environment block size has been 


' set at 160 characters. DOS sets the gnvi- 


ronment size in units of 16 bytes each (a 
“‘paragraph’’ of memory), and ten para- 
graphs (160 bytes) are allocated for the en- 
vironment. 


USING DOS 3.2 The simplest way to in- 
crease the size of the environment above 
160 bytes is to use DOS Version 3.2. Un- 
der DOS 3.2 you can set the initial envi- 











PRODUCTIVITY 


LOCATING THE ENVIRONMENT: 
A DOS MEMORY MAP 


t may be useful in understanding the 

environment to see its place in the 
overall memory picture. As you look at 
the memory map shown in Figure A, you 
will see that a program’s copy of the en- 
vironment is always located below the 
program, its Program Segment Prefix 
(PSP), and its Memory Control Block 
(MCB). Thus the space provided for the 
copy is limited: only a few bytes higher in 
memory are areas that are vital to the pro- 
gram. Changes made to a copy of the en- 
vironment must fit in that space. 

To find a program's copy of the envi- 
ronment, you need to look into the 
PSP—the Program Segment Prefix. This 
is an area that DOS sets up with informa- 
tion for each program. All programs are 





allocated one or more segments for their 
code. (A segment is a 64K memory 
block. Allocation by segments is a fea- 
ture of the architecture of the Intel 8088 
family of microprocessors). The actual 
code for a program begins at offset 100h 
in its first segment. The area from 0 to 
100h is reserved for the PSP. 

Among the many important items of 
information stored in the PSP is the 
memory segment address of the pro- 
gram’s copy of the environment. This is | | 
stored at offset 2Ch in the PSP. You can 
use the DOS utility DEBUG both to find 
the address of a program’s environment 
copy and to display the actual environ- 
ment copy in memory. 

—Richard Hale Shaw 


Current Program Date Space 


Current Program Code Space 


Current program begins 
here --> g 


Current Program’e PSP, includee: 
Addreee of this program'e environment 
et offset 2Ch in PSP 


Current program's PSP begine 
ere <-> 


If the current program wee loaded end run by 


a program other then DOS, the parent 


rogram and 


its environment will reeide here. ithe quite 
poeeible to have several programe, one loaded on 
top of the other in thie epace. 

Aleo, eny memory resident programe and their 
environmente will also be found here. 


Master Environment Block 





Figure A: A DOS memory map highlighting the relationship between the environment and other 





areas in the memory hierarchy. 


ronment allocation as large as 32K of 
memory! All you have to do is put a line in 
your system’s configuration file, CON- 
FIG.SYS: 


SHELL=COMMAND.COM /e:xxxxx /p 


where the xxvxxr represents the size, in 





bytes, of the Master Environment Block 
you want to reserve (a number from 160 to | 
32768) and /p means ‘‘load AUTOEX- | 
EC. BAT automatically.” It’s important to 
note that if you omit the /p here, AU- 
TOEXEC. BAT will not be loaded even if 
itis present. 
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DEBUG AND THE ENVIRONMENT 


T° see the contents of your DOS envi- 
ronment, load DEBUG and, at its 
hyphen (-) prompt, enter 

D2c 2D 


DEBUG will display something similar 
to this: 


-D2c 2D 
3786 0020 


When you loaded DEBUG, DOS 
made a copy of the environment avail- 
able to it and placed the segment address 
of the copy at offset 2Ch in DEBUG’s 
PSP (Program Segment Prefix). Seg- 
ment addresses like this occupy two 
bytes of memory, and are stored in ‘‘re- 
verse-byte’’ format. You simply reverse 
the bytes again to get a meaningful seg- 
ment address. 

The command you typed instructed 
DEBUG to display the contents of mem- 
ory at offsets 2Ch through 2Dh (only 2 
bytes). In the example above, the con- 
tents are OBh and 34h. Reversed to make 
a segment address, they become 340Bh. 

Now, to get DEBUG to display the 
contents of memory at segment 340Bh, 
at the prompt enter 


D349B: 9 


The **:0°" tells DEBUG to treat this as a 
segment address, starting at offset 0 in 
the segment. If you have a large environ- 
ment initialized, you may have to enter d 
several times to page through all of the 
environment copy. (You don’t have to 
give the addresses for these sequential 
screen dumps.) The DEBUG display will 
look something like Figure B. 

Looking at the ASCII part of the DE- 


OB 34 4 


-D340B:8 





340B: see 


340B:0078 








BO 43 4F 4D 53 58 45 43 30-43 34 5C 43 4F 4D 4D 42 
4E 44 2E 43 4F 4D 08 SO0~41 54 48 3D 42 3A SC 3B 
44 3A 5C 3B 43 3A SC 3B-43 3A 5C 42 49 4E 88 48 
4P 4D 4S 44 49 S52 3D 63=3A 5C 64 73 SC 62 72 5C 
6E 65 78 74 62 72 68 50-52 4F 4D 50 54 3D 24 78 
24 SF 60 BG 8) BB 43 3A-SC 44 45 42 SS 47 2E 43 Fe 00 es 
4F 4D 08 43 4D 58 3D 64-3A SC 63 36 38 2B 65 78 
5A 13 34 ED 6B 3D 64 3A~SC 61 73 6D 36 38 2£ 65 


BUG display (on the right in Figure B), 
note that each environment string is 
stored as a series of characters terminated 
by a Null, or Zero byte. (The Null byte of 
the first string, COMSPEC, is on the sec- 
ond line of the center display, at 
340B:0016). This is called an ASCIIZ 
string. When you use SET to modify the 
environment, the internal DOS proce- 
dures invoked by SET supply this termi- 
nating byte automatically. 

Each one of the series of strings in the 
environment is similarly terminated by a 
Null, to the end of the last string 
(PROMPT), which is followed by an ad- 
ditional Null byte. The two Null bytes to- 
gether mark the end of the environment. 

Some DOS documentation claims 
that the two bytes immediately after the 
end of the environment strings are a 
wordcount of the size of the environ- 
ment. This would refer to the number of 
16-bit words (2-byte pairs) that occupy 
this space. However, no matter how 
many times or how many different ways I 
loaded different size environments under 
DOS 2.0-3.2, this value steadfastly re- 
mained 01 00. So, if it’s intended as a 
word count, it’s wrong. 

At the end, DOS places a copy of the 
complete file specification (drive, path, 
filename, and extension) of the current 
program. This is the string ‘*C:\DE- 
BUG.COM”’ shown at 340B:0056, fol- 
lowed by a Null terminator. (The address 
you get will, of course, differ from that 
shown in Figure B.) The remainder is 
garbage left over in memory from a pre- 
vious program process. 

Toend your DEBUG session, just en- 
ter q, for quit—Richard Hale Shaw 


COMSPEC=C: \COMMA 
ND. COM. PATH=8: \3 
Dz\sCs\sCs\BIN.G 
OMEDIR=c:\ds\br\ 
nextbr. PROMPT=$p 
\DEBUG. C 
OM. CHPad :\c86. ex 
2.4. ked:\asmé6.e 


Figure B: A DEBUG display of its copy of the DOS environment. 
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You don’t have to upgrade to DOS 3.2 
to get a larger environment, however, al- 
though systems developers generally be- 
lieve that the most recent version of an op- 
erating system is probably the most 
consistently bug-free. (This is especially 
likely to be true if the OS has been out long 
enough for a patch disk to have been is- 
sued, and 3.2 qualifies on that score.) IT 
yau have the DOS SETENV utility (Mi- 
crosoft distributes it with some of its C and 
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DOWNLOADABLE LABNOTES 


ps Wana of the programs included in 
this issue's PC Lab Notes are avail- 
able for downloading by modem, with- 
out charge, from the PC Magazine Inter- 
active Reader Service. Details on the 
downloading procedure ta use and copy- 
right information are presented in the 
regular sidebar that runs in this issue’s 


**Expanding the DOS Environment"* 
are: 

TESTENV. BAT 

ENVCOUNT.COM 

ENVCOUNT. ASM 

ENVCOUNT. BAS 

READENV.EXE 

READENV.C 


READENV.COM 
READENV.ASM 





Programming/Utilities column. The 
downloadable programs available for 


= If you have the 
(Microsoft) DOS 
SETENV utility, you can 
patch COMMAND.COM 
to reserve an environment 
from 160 to 992 bytes. 


ECHO 
scho 
echo 
scho 
echo 
echo 
scho 
echo 
echo 


| echo 
scho 
echo 


paues 
els 


OFF 

This test will check for environments of st least 1266 bytss in size. 
Since versions 2.0-3.1 of DOS do NOT ellow more than 992 bytes of - 
environment spacs to be sllocstsd, this should be scceptsbls. 

Ths test ettempts to crests 16 environmsnt strings of 66 bytee each 
(Thie includee the etring name, the ‘=" end the Null byts) 

If you see the “Out of Environment Space" messsgs, you will haves filled 
up your environment. This is what you want. 

If you do NOT ese ths meeeege, nodify the fils to sdd more strings. 


The test calls ENVCOUNT to count how much specs hse been ueed. 
(Make eure ENVCOUNT. COM is in 8 dirsctory on PATH when run.) 
It culminates by relessing the snvironment vsrishles it creeted. 


some other languages), you can patch 
COMMAND.COM to reserve an environ- 
ment from 160 to 992 hytes. If you don’t 
have SETENV. you can use DEBUG to 
patch your working copy of COMMANID 
.COM yourself, as described below. It's 
actually a simple and puinless operation. 


echo Initielizing Test Stringe 


@et 8201234567 69 ABCDEFO123 4567 89 ABCDEFO1 23 456 7 89 ABCDEFO1 23 4567 69 ABCDEF#] 23 4567 69 ABC 
sat 
eet 
set 
set 
set 
sat 
sat 
sat 
sat 
set 
est 
set 
eet 
eet 
eet 
cle 
snvcount 





1=01234567 69ABCDEF@1 23 4567 89AB CDEFO@] 234567 69 ABCDEFO1] 234567 69ABCDEF61 234567 69ABC 
2=01234567 69ABCDE FO] 23 4567 69ABCDEFO123 45676 9ABCDEFO] 23 4567 B9ABCDEFO] 23456769 ABC 
3201234567 89 ABCDEFO] 23 4567 89 ABCDEF@123 4567 69 ABCDEF®1234567 B9ABCDEFO] 23456769 ABC 
4=01 234567 89 ABCDEFO1 23 4567 99 ABCDEF@1 23 4567 85 ABCDEF@1 23 4567 D9ABCDEF 61234567 69ABC 
$201234567 69 ABCDEF@123 4567 69 ABCDEF@] 23456769 ABCDEFO] 23 4567 O9ABCDEFO1 234567 B9ABC 
6=01 23456769 AB CDE FO] 23 456 7 B9ABCDE FO] 23 4567 69 ABCDEFO] 23 4567 B9ABCDEFO1 234567 89ABC 
7201234567 89ABCDEF61 23 456 7 69 ABCDEF 6] 23 4567 69 ABCDEF 6123 4567 69ABCDEF6] 234567 69ABC 
6201234567 69 ABCDEF61] 234567 S9ABCDEFO] 23 4567 69 ABCDEFO1 23 4567 69 ABCDEF@1] 234567 69ABC 
9201234567 69 ABCDEFO] 23 4567 89 ABCDEFO123 4567 69 ABCDEFO] 23 4567 09 ABCDEFO] 234567 69ABC 
A=01 234567 89ABCDEFO1 23 4567 69 ABCDEF 61 23 4567 89 ABCDEFO1 234567 09 ABCDEFO1 234567 89ABC 
B261234567 89 ABCDEF@1] 23 4567 89 ABCDEFO1] 23456 7 B9ABCDEFO1 23456789 ABCDEFO] 234567 B9ABC 
C=8123 4567 89 ABCDEF61 234567 89 ABCDEFO] 23 4567 69 ABCDEF G1 234567 B9ABCDEFO1 234567 89ABC 
961234567 B9ABCDEFO] 23 4567 B9ABCDE FO] 23 4567 89 ABCDEFO1 234567 B9ABCDEFG] 234567 69ABC 
E=201234567 69 ABCDEFO123 4567 89 ABCDEF@] 234567 69 ABCDEFO] 23 4567 O9ABCDEF 01234567 69ABC 
F=0123 4567 69ABCDEFO] 23 456709 ABCDEFO123456769ABCDEFO] 23 4567 69 ABCDEF #123456 7B9ABC 


A WORD OF WARNING The use of 
SETENV and the patches presented below 
have been tested on Versions 2.0, 2.1.3.0. 
and 3.1 of IBM’s PC-DOS version of MS- 
DOS and on Versions 3.0 and 3.1 of Com- 
paq’s MS-DOS. While they should work 
on MS-DOS for elose compatibles. they 
cannot be guaranteed: some ‘‘compatible™* 
vendors have rewritten COMMAND 
.COM. so the data to be changed with DE- 
BUG or SETENV may not be in the same 
locations across versions of MS-DOS. 

Thus, whether you use SETENV or im- 
plement one of the patches to COM- 
MAND.COM described below, try itona 
new diskette formatted with the /S option. 
After you make the changes, run TEST- 
ENV.BAT (sce below) to make sure that 
| your environment has been expanded as 
| you expected. Then copy the modified | Figure 1: FESTENV.BAT, which tests the size of the environment in conjunction with 
| COMMAND.COM to your work dis- | ENVCOUNT.COM. 
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set 
eet 
set 
sst 
set 
set 
eet 
set 
set 
ast 
eet 
set 
set 
set 
set 
echo Tsst complete. 
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ERVCOUNT.AXE -- Counts the number of bytes used in the Envircnmest 


i 


All Deta ie here 
ab "Pr 


Por COM file 


db ‘Copyright lees Hift-pevie Lert d Co.? 
rammed by Richard 


ab sme Envircament i¢ carrentay eeacing! *  ¢ meseage to prist 


bytee?’ ,13,10,'§° 


DS 
AX.CH1(2Ch] 
DS, AX 


or,8 

81,51 

Word Ptr (81) ,0000 

Pound_end 

81 

Weet_byte 

Pound_snd: 

AX, 81 

AX.4 i 
' 

bid ' 


§ Plsce for count 


Bave DS ce stack 
Get Environment eddreee 
iste DS 


Set DI to offeat @ 

Clear EI te 8 

Check for End of Envirennmest 
If found, break out of loop 
Poist to nest byte 

Loop heck to check next byte 


Add fer correet abytee 
end "word-count® 


Restere DS from stsck 


of Envircameet space ic use ie now in AX 


Ca, Maz_count 

DI, Offset Covat+d 
61,18 

a 


Another: tg 

Ox,’a* 

Syte Ptr (DI) ,.0L 
or 


Ox, OX 

AX, 61 

Another 

AX,*@? 

Byte Ptr |DI},AL 
DX, Offeet Reasage 


2ih 
20h 
Byte 


166 REE -~ BASIC PROGRAM TO CREATE ENVCODNT. CON 
116 DPEN "ENVCOUNT.COM" AS #1 LEN = 1 
# pet $1.1 AS AS 


SYTE 
CHECKSUS = CHECHSUS + BYTE 
LISESUS = LISESUS + BYTE 


Laegth of cocat iste Gi 
Point Dl to End of wcrleg 
rhe or xe divide AX by 1 


Divide ie by 10, rem. is DX 
Convert DX to AXCII 
Bove Ascii value to buffer 
pce emest Pointer 


Clear 
If Ax ae >= 16 

Loop back 

Blea Coevert DX to ASCII 
Move Ascii valoa te buffsr 
Load Keseage eddrese 
Functioe to priet neeeage 
Cell pos 

All Dowell, Quit 

End of progrea 





IP _[SYTS < 254) THEN LSET A$ = CHSS(SYTE) 
por @1 


NEET J 
READ L. 


INECHS CE 
IF LIRECHECK <> LIRESUN THEN PRINT "Errer in Lice*;208 + 18 * x 
ri 


8 CLOS. 
IPF cuecusus = 10057 THEN PRIWT "Gucceeeful Completice’* + END 
PINT "CoM file ie not validi" + EMD 
238, $1, 144, oe 16. ie. 32, 
6, 


116, 118, 185, 
ils, 118, 32, 
lla, 118, «181, 
117, «115, = 188, 

32, 32, 32, 
ael T15, 13, 


e e «142, 
240, 131, oo 


1608, 
e 





Figure 3: A BASIC listing that will automatically create ENVCOUNT.COM. 
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ACCESSING THE ENVIRONMENT 
FROM C AND ASSEMBLER 


he two programs READENV.EXE, | 

whose source code is shown in Fig- 
ure C, and READENV.COM, whose 
.ASM listing is contained in Figure D, 
demonstrate how to read the environ- 
ment strings and search for specific vari- 
ables in the environment. READENV.C 
(Figure C), which becomes READ- 
ENV.EXE, can be compiled with cither 
the DeSmet C Version 2.5] compiler or 
Microsoft's Version 4.0 C compiler 
(MSC). READENV.ASM (Figure D) 
requircs using MASM to produce 
READENV.COM. These programs and 
listings are available from the PC Maga- 
zine Interactive Reader Service, as ex- 
plained in the sidcbar **Downloadable 
Lab Notes." 

These programs should be of interest 
to novice and veteran programmers 
alike. Both programs print the current en- 
vironment strings in the samc manner as 
the DOS SET command, and then find 
the current PATH variable and print the 
entire PATH string. Because the pro- 
grams are written in a highly structured 
style, it's relatively easy to include their 
subroutines in other programs for reading 
and searching the environment strings. 

[Since the acmal information returued 
by READENV can be obtained by enter- 
ing SET at the DOS prompt, the interest 
in READENV.C and READENV.ASM is 





principally iu the progrananing tech- 
nigues euployed aud in the equivaletces 
between aC aud au asseinbler approach. 
For this reason we have set thein iu fac- 
ing colunus, but have uot included the 
nsual BASIC listing that would re-create 
READENV.COM.—Ed.] 


ABOUT MICROSOFT C Veteran C 
programmers are probably saying, **Mi- 
crosoft C already has functions to read | 
and scarch the cnvironment.** That's | 
true, because since the release of MSC 
3.0, youcan use the function GETVAR() 
to retricve environment variables and the | 
function PUTVAR() to add cnvironment 
variables. However, the MSC Tunctions 


do not access a program's copy of the cn- 
vironment itself, but a capy of the copy. 
Let me explain. 

When you run a program written with 
Microsoft C, some of the MSC start-up 
codc copies each of the environment 
strings from the copy provided by DOS 
to the local data segment. Then you can 
use GETVAR() to retrieve environment 
variables, But you can also use PUT- 
VAR() to add variables and strings to the 
environment. This has to be the case be- 
cause it’s impossible to add new strings 
to a program's copy of the environment 
provided by DOS without deleting 
strings to free some environment space 
first (see the sidcbar **A Closer Look at 
the Environment—a DOS Memory 
Map"). 

So PUTVAR() just adds strings to the 
local copy of the program's copy. where 
it is relatively free to monkey around 
with memory. If your MSC program 
loads another program, MSC will even 
tell DOS to use your local environment 
string copy instead of the program's 
copy. In this way you can add environ- 
ment strings from one program that will 
be available to any other program the first 
one loads. But once your program exits, 
your changes will be lost. 

So, for those who program in assem- 
bier or in C, these programs will proba- 
bly be of interest. 


READENV.C AND READENV.ASM 
The key element in both these programs 
is a subroutine called FIND-ENV_ 
STRING(). It will 

I. get the segment address of a pro- 
gram’s copy of the environment, 

2. copy the first environment string 
found to a local buffer area; 

3. on subsqucnt calls, copy the next 
environment string found until it finds 
the end of the environment. 

In the C version, FIND_-ENV_ 
STRING() requires you to pass a param- 
cter to it to tell it whether to search from 
the beginning of the environment or from 





its last search position, The assembler 
version does this by setting a value into a 
variable. Both versions make use of a 
buffer area called ENV_STR_BUFFER, 
which is long enough to hold an environ- 
ment string and its Null (Zero-terminat- 
ing) byte. 

By calling FIND_ENV_STRING() in 
a loop you can examine each individual 
environment string and do what you wish 
with it. This is demonstrated by the sub- 
routine called SET(). which mimics the 
DOS SET command. 

You can also use FIND_EN V_ 
STRING to retrieve a string and scan it 
for a particular variable. Suppose you 
wrote a program that needed to search the 
DOS PATH for a file. By calling the sub- 
routine GETVAR() presented here, your 
program could retrieve and examine the 
whole PATH. 


C LIBRARY FUNCTIONS C afficio- 
nados will recognize the use of what are 
known as ‘‘standard library functions,” 
that is, functions that are now available 
as a standard feature of any C compiler 
and that operate in a fairly uniform fash- 
ion. The standard library functions used 
here include 

STRLEN()—which retums the length 
of a Null or Zero-terminated string; 

STRNCMP()—which compares two 
strings for a specific number of charac- 
ters: 

TOUPPER()—which uppercases a 
character: and 

PRINTF()—the standard C formatted 
print function. 

Besides FIND-ENV_STRING() and 
GETVAR(), | had to create UPPER() 
(which calls TOUPPER() in a loop) to 
uppercase an entire string. The functions 
-LMOVE() and -SHOWDS() are pro- 
vided by the DeSmet compiler in addi- 
tion to the standard library functions. 
~LMOVE() copies bytes across seg- 
ments from one part of memory to anoth- 
er and SHOWDS() retums the value of 


fcuntinues} 
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CAccessing the Environment’ contuned) 


the current DS register in the 8088 chip. 

For portability with Microsoft C and 
to show how the program could easily be 
recompiled with other compilers. I have 
provided a C macro early in the program. 
This is the line that reads 


#define MSC FALSE 


Changing the word FALSE to TRUE 

will enable a series of compilation con- 
trols that will let the program compile un- 
der MSC 4.0 without a hitch. 

Included in these controls is a macro 
that tells the compiler to change 
-LMOVE() to MOVEDATA(, which is 
MSC's version of [LLMOVE(). Another 
control at the end of the program forces 
the creation of SHOWDS() for MSC 
(which doesn’t have this function) but 
not for DeSmet C (which does have it). 

The assembler program also revolves 
around the usc of the FIND_ENV_ 
STRING subroutine. Since asscmbler 
does not provide any type of standard li- 
brary, however, I had to write all of the 
functions myself. Two powerful 8088 
assembly language instructions used here 
are REPE CMPSB, to compare the envi- 
ronment variable requested with the one 
found in GETVAR, and REP MOVSB, 
tocopy an environment string to the local 
buffer in FIND_ENV_STRING. 

You might notice that PRINT 
-ENV_STRING doesn’t use the stan- 
dard DOS function 9 for printing a string. 
This is because that function uses a dollar 
sign ($) to terminate the string. and envi- 
ronment strings such as the PROMPT 
| string may include a $. 

It’s fairly casy to use these subroutines 
and functions in your own programs. In 
READENV.C, replace the contents of 
MAIN() with your own MAIN() (every 
C program must have one), or remove 
MAIN(Q) completely for linkage with an- 
other program. For READENV.ASM, 
remove MAIN completely. Study the 
source listing to be sure you understand 
how GETVAR() and FIND_-ENV_ 
STRING() are called and what value they 
retum, since this differs slightly between 
the C and assembler versions. 
—Richard Hale Shaw 
































































PRODUCTIVITY 


/* raadanv.c RHS 12/15/66 rev. 
* 
* Thla program demonatratea how to: 


1, Read the Environment atringa from a C program. 

2, Find a apacific environmant variabla and copy 1t and ita atring to a 
/ local buffer for further uae. 
* 


#lncluda<atdio.h> /* include atandard C header flle */ 


#lfndaf TRUE 
tdefine TRUE 1 
‘define PALSE 6 
tendlt 


/* Thie code wea written utiliaing the DeSmat C llbrary functiona, 
* For compatlbillty with some C compilera, soma of the sourca code here may 
* have to be changed. For immediate compatibillty with Microsoft C 4.0, 
ys tha word FALSE on the followlng line to read TRUE. 


#define MSC PALSE 
y Thla will lnaura compatlbllity with Microaoft C 4.0. 


#1f MSC 

#incl ude <memory.b> 

tinclude<ctypa.h> 

#include<doa.h> 

#daflne _lmove (num, soff, aaeg,doff ,dsag) 
#daflne cpch _pap 

tendlf 


movedata (aaeg, soff,dsag,doff,num) 


char *getvar()3 /* declare functions raturning pointara to charactera */ 
extern unaignad _pch; /* daclara extarnal varlable that holde PSP value */ 


main{) /* Our program begina hara. */ 


/* T€ the Environmant variabie paaaed to getvar{) la found, thia pointar 
* will recaiva from getvar() the addreaa of a buffer where the antlra 

® atring will be placed. If the variable ia MOT found, the pointer will 
* be set by getver() to NULL. 


af 
char *path_etrlng: 


/* daclara tha local pointar */ 


/* Mow, call SET{) a function that imitataa tha DOS SET command by 
* raading the Environment atringa ona-by~one and printing them on 
* the conaole., It'a code la included beiow. 

* 


aat()s /7* print the environment atringa on the console */ 


/* Wext, cail GETVAR() to find the PATR variable. If PATH ia found, 

* the entire path atrlng will ba copiad GETVAR() to a buffer. 

* Then GEIVARLD wlll return the addraaa of tha buffar, and placa lt In 
* path_atring. 

* 


/ 
1f(path_atring = getvar (*PATH*)) 

/* So, 1f path_atring ia MOT MULL, it will polnt to tha full PATH 

* varlabia, and wa can print lt on tha conaole. Wa do thla by 

* calllng PRINTF(), a atandard library functlon, to print the atring 
* pointad to by path_etring. 

* 
printf {*\nta*, path_atring)s 


exitl@ds /7* Exit thia program */ 


/Peeeeneeeeerereeeeeeeeen® SUBROUTINES: ** 


[/*eeeeteresecessereneees Subroutine Data teterereree 





#define ENVIROMMENT_OPFSET 6x2C /* Offaet addreaa of Environ. Copy in PSP */ 
define MAXIMUM_ENV_STRIMG 127 /* macro for max. Environ. atring langth */ 


/* macroa for controlling filnd_anv_atring{) */ 
‘define PIRST 1 /* €lnd firat atring */ 
#define NEXT 6 /* £ind next atring */ 


/* Buffer in whlch to copy an Environment atring - includaa 2 axtra 
* apacea for NULL-termlnetora at end of atring or and of Environment. 
*, 


char env_atring_buf far [MAXIMUM _ENV_STHING+2] 3 


/7* veriable for offset into the Environment */ 
/* yvatlabla for Environment segmant addraaa */ 


int env_offset = 6; 
unalgned Environmant = B; 


/* SED() Seeseecrccceacessseccsensevecccccccccvevssseeneseee/ 


/* calla PIMD_ENV_STRING{) aucceaaively 1n a loop and printa each 
. anvironment atring found, untll the End of the Envlronmant ia found. 


eet () 


int reatart; /* caatart varlable */ 


feontumes) 





Figure C: A C program for reading and printing environment strings. 
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t READENV. ASR -= Reade Environment Stringa 


PRODUCTIVITY 


iThie program ceede the Environment etringa to demonetrete: 
t 2. Bow to find and print each of the atringe in the Environment 
t 2. Bow to search for and find en Environment etring by 


, meene of ite verieble name 


sProgram etructure: 

’ 1, Reed the antira Environment in e loop 

? 1, Copy each string to a buffer 

r] 2. @ tacminata it 

? grins 3. rene it ‘ 

, + Pind e particuler etrin vaciable nama 
2 3. Print ie <a 


CSEG Segment. 


Agaume CS:CSEG, DS:CBEG, E6:CSEG, 85:CSEG 


Org 
Jap 


16h , 
Enteyt Main 
sAll dete ie bere: 
notice 

notice2 
Environment_Offeet 
MAXIRUA_ENV_STRING 
Otcing_prefix 
Env_String 6uffer 
Env_Off set e 
Environment 

Verieble_to_find 


O2ch 
127 
ODb, 8Ah 


Set 3 Call eubroutine 


For COM file 


db ‘Copyright 1986 Ziff-Davie Publiebing Co." 
db ‘Programmed by Richerd Rele Shew’ 


MAXIMUM_ENV_STRING#+2 dup (1) 


to imitete DOS SET 


3 Next, find “PATH® end dieplay entira atring if found 
2 "PATHS ie etoced et Verieble_to_find 


€1,Vaciehle_to_find 


Getver 

0 
Exit 
Print_Env_etring 


5 Subroutinee: 


Set: ? Like the 008 SET commend, reede 


# and printe aech one out 


Word Ptr Env_offect,@ 


Pind_atring: 


Pind_Env_ String 
cx, 
End_eet 

Print_Env_etring 


Find_etcing 
End_Sat: 


Getver: 


Addraee of variebla name 
to find into 51 

Get the verieble 

If CX ie 0, not found, so 
Get out of program 

Elee print the etring found 


Exit progran 


eech environment etring 


Set to seerch Environmant 
From the beginning 


Find @ etring 

If Cx ie O 

No etring found, go eheed 
else Call Print énvironment 
etring coutine 

Try for enotber atring 
Retucn to caller 


# requirea SI to point to NULL-tecmineted veriahla to find 
y if CX ie © upon ceturn, the etring wee not found 


Rov Word Ptr Env_offeet,@ 35 


Cali = etr ing_tangtb 


Get to eeerch Environment 
Fenm tha beginning 


1Get length of veriabie to find 


kettes or hard disk. Do not copy it to your 
master (original) DOS diskette. 


USERS OF DOS 3.0-3.1 If you have 
DOS. Version 3.0 or 3.1. there is an un- 
documented solution similar to the one 
available to DOS 3.2 users deserihed 
above. (When a solution is referred to as 
“undocumented.”* it means that the solu- 





« A solution referred 
to as ‘‘undocumented’’ 
works, possibly with 
limitations, although 
the manufacturer hasn’t 
acknowledged it. 


tion works, possibly with some limita- 


tions, although the manufacturer hasn't ae- 
knowledged it.) To increase the 
environment under DOS 3.0-3.1. make 
the following entry in CONFIG.SYS: 


SHELL=COMMAND.COM /e:xx /p 


where .xv refers to the number (from 10 to 
62) of 16-byte memory paragraphs to re- 
serve for the environment. You'll note that 
this procedure differs from the example for 
DOS 3.2 above. in which the variable x 
referred to the actual number of bytes to re- 
serve. Again, the /p forces the loading of 


| AUTOEXEC.BAT and should always be 


included. 


USING SETENV FOR DOS 2.0-3.1 If 
you have Microsoft's SETENV.EXE, its 


use is simple. Enter 
SETENV COMMAND.COM <size> 


1 Pointed to by 51 

,1f dengeh of etring to compare ia 8 | 
3 No verieble to compara 

3 Upper cese the varcieble 


Cap 
Je 
Gall 


cx,0 
End_getver 
Upper 

Another_etring: where <size> is the size (in bytes) of the 
environment hlock you wish to reserve, a 
number from 160 to 992. SETENV will 


cx 3 Seve CX (length of verieble) 
sr Seve SI (Addreee of veriabla) 
Pind_anv_etring Find e etring 

6r Get it beck from eteck 

i oT) If cx ie 0 





cx 
Wot_found 


Reetore CX from eteck 


Gtring not found 


round this up to an even paragraph value (a 
multiple of 16). You can use a larger num- 


ber if you wish, but Versions 2.0-3.1 of 
DOS include a routine that limits the envi- 
ronment block size to a maximum of 992 
bytes even if you try to exceed that figure. 
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Clear direction fleg 
SI Seve Addreee of verieble 
Seve E@ on steck 








feontumes) 


Figure D: As assembler program for readiug and printing euvirotment strings. | 
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GRAPHICS CARDS 












HERCULES GRAPHICS 
ORCHID TURBO EGA. 
PARADISE EGA Auto Switch 
QUADRAM EGA.. 

QUAD PRO SYNC 

SIGMA COLOR 400 

NEC GB-1 Multisync 

STB EGA PLUS.. 

VEGA DELUXE 























COMPATIBLE 


PC Il TURBO XT 

8 mhz, | floppy, 640K, AT style key- 
board, game port, clock calendar, 
monographics card, mono monitor, 
DOS & manuals............... $849 















XT SYSTEMS 
640 K, 1 Drive, 10 mb Hard 
CA ae $1375 | 
640 K, 1 Drive, 20 mb Hard 
Disk. : 
























AST Advantage w/128K 












640 K, 1 Drive, ‘20 mb Color System add $200. AST Advantage Premium w/512K 
Monochrome Monitor & w/20 mb add $359 AST 6 PACK PLUS w/384K......... 
w/30 mb add $425 AST 6 PACK PREMIUM w/256K 












640 K, 1 Drive, 20 mb Hard Disk SOLS MTN PLS occcccrccescocsessesece 


















Color Monitor & Card......1815 oe AT poe Lee ge 
10 mhz, 1.2 floppy, 1 mb Ram RAM lor w/512K. 
AT SYSTEMS ed AST RAMPAGE EGA soso 



























memory, hi res, mono graphics, 
monochrome monitor, clock cal- 
@ndar. cscsnsce.cnt $1495 

Color system add $200 

w/30 mb add $539 

w/40 mb add $595 


Let us customize a system to fit your 
special needs — tell our sales staff 
what you want and Bulldogwill take 
the byte out of building your 
system! 


Model 3339... $4040 
AT BASIC 256 K, 1.2 mb 
Floppy... .2350 
512 K, 20 mb Hard Disk 1.2 
Bl Gp Ry rete tresscscsccscssctetioscs 2695 
512 K, 20 mb Hard Disk 1.2 
Floppy Monochrome Monitor 
Si Cardi sana: ey 4b 
512 K, 30 mb Seagate H Hard Disk 
1.2 Floppy.. 2889 


EVEREX MAGIC CARD II w/384K 
EVEREX MINI MAGIC w/o K 
FAST 88 w/ V20............ 

INTEL Above Board for AT w/128K 
INTEL Above Board PS for AT w/128K 
INTEL Above Board lor PC w/256K. 
INTEL Above Board PS for PC w/64K. 
IRMA BOARD.............. 

J RAM Ill for PC w/o K... 

J RAM III for AT w/o K... 

J LASER PLUS PC/AT....... 
ORCHID PC NET STARTER KIT 




























































PORTABLES AT&T SYSTEMS ORCHID TINY TURBO 286 « 
6300 
IBM Convertible...........-- -.... $1495 z Drive sates ee KODAK DATA SHOW... 
Compaq Il Model Il.............2750 | 99 mp eaten meen 895 fe KENSINGTON Masterpiece/Plus, 
; cme MICROFAZER w/8K. a 
THUR LALO eccreeccctccvarcossesccconssset 1795 | Upgrade to 640K. ace U) MICROFAZER Il w/512K.............. 


Systems include Keyboard, Bit Image 
Graphics, Green Monitor, 256K DOS, 
and On-Board Clock Caiendar. 


AT&T Color Monitor... 


Toshiba T 1100 Plus w/640K....1695 


Dn ee ee on 119 
POSH IDS SOO ..n2:..cccscsncsssccsersees 3275 ene 


POLAROID PALETTE... .1389 
35mm EXPRESG.......... 
MATH CO-PROCESSORS. 


We accent VISA Sales Hot Line 1-800-438-6039 
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3241-E Washington Road ¢ Martinez, Georgia 30907 
Incorporated as Georgia Micro 
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PRINTERS 











EPSON 
LX 86 120 CPs, 16 NLQ...... $199 
FX 86E 200 Ces, 40 NLQ...... 369 
FX 286E 200 CPS, 40 NLQ ooo... AOD 





LQ 800 180 CPs, 60 NLQ........... 


HARD DRIVES LQ 2500 324 CPS, 108 NLQ.........0.+ 
Seagate 10mb w/conn, $1213 . EX 800 300 CPs, 60 NLQ...... 
Seagate 20mb w/contr. ST225. EXSLODOM ee earn 
Seagate 30mb w/contr. ST238 DX 35 Daisywheel.... aes 
Seagate 20 mb for AT ST4026... OKIDATA 
Seagate 30 mb for AT ST4038...........539 MP 182 120 CPS ....ccsccscseesensseeeeeees 
Seagate 40 mb for AT ST4051 .. 
Seagate 80 mb for AT ST4096... 
IOMEGA BERNOULLI 
10 mb w/card.... 
10 + 10 w/card 
20 + 20 w/card 
BERNOULLI PLUS... 



























292 Plus 200 crs, ? 
293 Plus 200 CPS. 100 NLQ... 
294 Plus 400 cps.. 

























SYSGEN Durapack single 895 
dual ext/int.... 1650/1395 [Ml 321 180 CPS. 60 NLQ csecsccsscesseceeeeen 
2 Mountain 20 mb drive card. 649 BE 351 II 300 CPS, 100 NLQ wees OD 
Your Money 3.0..... Western Digi. 30 mb drive car 34.1 180 CPS, 72 NLQ cesscesssesessseeene O29 





off Quick Basic. : Western Digi. 20 mb drive car 
sia Plus Hard Card 10... 
rome eee “git SPECIAL PRICING oo 
Multimate pateniege Priam 43 mb AT ste 785 RIMAGE 90 
Multiplan... “a i e/a I 








351 Color 240 CPS, 100 NLQ........... 
EC 








een Commander. -wonnnne) MIND ovex 1700/2400 90 CPS Dalsywhed on. SBD 
Office Writer 5.0....... } Hayes 1200B/120 






Hayes 2400 int/ext.. 2100/2200 220 cps 44 cps....349/459 
Us Robotics 2400 di a | 2400/2400 Color 
Ge ilar Half cand 1200 


Th = 
Vental nae oi 2400" 
w/Crosstalk ... i 






en Access Il.. 





Everex 60 m. 
: “ external .. 
Pe. fe as) Everex 20 







. external... 
rCalc V1.0... 2 on — bape 
ree puis 4 Genoa Galaxy 20 mb internal... 





Tallgrass 20 mb Int/ext 
Tallgrass 20 mb internal tape 
us 25 mb hard disk................. 


SONY Multi Scan. i 
Neo eee Tal pe Sa po ey Nap — 





Wordstar 2000 +-.. 









Pnces Subject To Change 






For Orders Call: 1-800-438-6039 
For Shipping, Technical, Returns & In Georgia Call: 1-404-860-7364 
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@ PC LAB NOTES 


PATCHING WITH DEBUG = If you 
don’t have DOS 3.2 or SETENV., and the 
other solutions for expanding the environ- 
ment don’t suit your taste, you've still 
come to the right place. Listed below are 
some quick-and-dirty DEBUG patches to 
COMMAND.COM you can make in the 
privacy of your own home. 

To use them, select the patch script for 
the version of DOS you are using, and pre- 
pare a new diskette formatted with the /S 
option. Copy DEBUG to the diskette. 
Then enter the following at the DOS com- 
mand prompt: 

DEBUG COMMAND.COM < ENVPATCH, SCR 
where ENVPATCH.SCR is the name of 
the appropriate DEBUG patch script file. 

The script below can be ereated with an 
ASCII word processor, with EDLIN, or (if 





a Here are some quick- 
and-dirty DEBUG patches 
to COMMAND.COM 
you can make in the 
privacy of your home. 





you remember to add the final Ctrl-Z and 
hit Enter) with COPY CON. It patches 
COMMAND.COM for DOS 2.0 and 2.1, 
setting the environment size at its maxi- 
mum, 992 hytes—a suhstantial improve- 
ment over 160. If you prefer a somewhat 
smaller environment size, all you have to 
do is change the last number on the first 
line to the hexadecimal value of the num- 
ber of 16-byte paragraphs you want your 
environment size to be. This can be any 
number from OAh to 3Eh (10 to 62 deci- 
mal) paragraphs. For instance, to reserve 
512 bytes of environment space, you 
would change the number to 20 (hex Tor 
32: 32 * 16 = 512). 

For DOS 2.0. and 2.4 the three lines that 
constitute the file ENVPATCH.SCR are: 


E ECF 3E 
W 


Q 
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/* Initislise restart to find FIRST string. 

* Cail FIND_ENV_STRING() aa iong ss it raturna TRUE. 

* Sat rastart to find NEXT string sfter ths first cell. 
* 


for( restart = FIRST ; find_snv_string{restsrt); cestert = NEXT) 


/* Call PRINTF() to print contents of buffer */ 
printf (*\nts",snv_string buffer); 


GETVAR() ** 
Calle FINI pe: y until sn Environment string 

with *nsme* sa the verisble nams is found, or until FIND_ENV_STRING() 
returne FALSE, eignaling thst the end of the Environment wes resched, 
If the string with the right veriabis nams is found, GETVAR() raturns 
® pointsr to the Environmant string buffsr, otherwise it raturns s 


waanas 


NULL. 


fs 
char *getvsr (nama) 
char *name; 


int len; 


/* verisble to hold length of nams */ 
int restert; 


/* verisble to hold sesrch control */ 


* Call stenderd iibrery function STRLEN() to get the 
: lsngth of name and plsce it in len. 


lan = strisn(name); 


/* Call function UPPER() to forcs name to upper caaa, since 
* DOS forces 6ll Environment verisble names to upper case. 
* 


upper (name); 
/* Main sesrch loop: 


* Sst reatort for sesrch for let environment string. 
* Loop wh. FIND_ENV_STRING() returns TRUE. 


areas’ restart for sesrch for further environment strings. 


for( restart © FIRST 3 find_env_string(restsrt); crestert = NEXT) 


/* Try to match tha verisble name with the lst chsrecters in ths 

* Environmsnt string found. Make sure thst the lst chsrecter paet 
* the end of the name in the string ie ast ao we reslly have the 
*whoia string. This way we don’t confuds PATH, for instsnca, with 
. soms other atring like PATHI. 


if (Istrnemp(nsme,env_etring huffer,lsn) && snv_string huffsrilsn] ee '=') 


/* if & match, raturn tha addraaa of tha buffac */ 
return snv_string buffer; 


/* Otharwise, we broka out of tha loop which maana wa didn't find tha 
ge tng So return e@ NULL. 


tsturn (cher *) NULL; 


FIRD_ENV_STRING() *#9eeeteedenannscecasanssansansaaseoanne/ 

Pinda tha Environmant atrings, and copiaa tha lat ona into 
anv_string buffer, ss long ss restsrt is equal to FIRST. If 

NOT, finds the next sucessive atring snd copias IT into the buffer. 


pecucns TRUE if a string is found, or FALSE if and of Environmant ie 
ound. 


find_snv_string(restert) 
int restert; 


MAGAZINE 
x 


int buffer_offset; /* verisble for offset into envistring_ buffer */ 
unsigned _showds(}; 

/* If tha Environment addraaa has NOT alraady baan obtsined, */ 
if (2Environment) 


Get the Sagnsnt addrass of the current DOS Environmant copy into the 
vsrieble Environment. _S#OWCS() and _SHOWDS() sre DeSmst C functions 

thet return the current Code snd Dats segment regiater veiuss raspectively. 
—LMOVE() i DeSmet C function that movas s vaerisbls number of bytss 

from an offaat in ons segment to an offset in other segment. Hera we 

mova 2 bytas from offset 2Ch in the FSF (which is st Cods Sagment-@x18 

in C), to the sddraas of “Environmsnt* in the currant Data Sagmant. 





—imovs( 2, ENVIKONMENT_OPPSET, _pch, s£nvironment, _ehowds (})3 


/* If ws went to stsrt with the lst string, reset snv_offset to Zero. 
*, 


if (raatart) 
snv_offset = 6; 


/* Initisiiss Buffer offset to agro. 
* Loop continuously until the end sn Environment etring is found. 
* Increment the Environment Offeet by 1 st the end of evsry loop. 
is 





thaure C continues) 
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Seve 06 on etack 

Put DS ioto BE 

Addreee of buffer into DI 
Beve length on eteck 
Compare the two etringe 
Eeetore length 

Reetore ES 

Seetore verieble eddreee 


I 
Another_et rin 
Byte Ptr(DI],‘=’ 
End_getver 


Xor cx, cx 


3 If ‘=? next cherecter 
Je Got it, length in Cx, get out 
Wot_found: 
3 Doo’t have it, clear Cx 


End_getver:  Seturn to caller 


bering Lengths 
# cequiree SI to point to string to get length of 
Length of etring in Cz on return 
t String ehould be WULL-termineted 


Pueh st Save SI on eteck 
Xor cx, cx Clear Cx to B 


cap Syte Ptr(SI),s If 8 found 

Je EBnd_etring Go to End etring 
Inc iw Add 1 to count in CX 
ino s1 Next byte to compare 
dnp Next_one Compare next one 


Pop sr Seetore SI from eteck 
Ret Seturn to caller 


Next_ones 


EndLetrcings 


[rere ennnenn mn ewe cen nn mre ewn meen en ene nnn ne nnn nner nanneneensennssnnceearana= 
Print_Snv_etriog: 

t Printe NULL-terminated Environment etring poieted to by 

§ Env_etring buffer 

# Calle Tot 21h function 2 to print each cheracter 

t Terminetee when NULL-termineter ie reeched 


s Seve SI on 


Pueh sr etec! 
Lea sLoed eddreee of butter into AX 


BI, Stcing_preftie 
Peint_enothers 


how DL,Byte Ptr|8r) Cherecter to print ioto DL 
Cap DL, If cherecter ie Zero 

Je nd Pr nt_tav.. etring Get out 

Mov Funotion to print etring 
Int ah 8 

Inc Point to next cherecter 
omp Print_enother Loop back 


End_Print_kav_etrings 
Pop &1 Eeetore SI 
Ret Return to celler 


Jrrereseeecec ere ewnwenenecocce, ARO an Rann eee meme an wm mee mee 
Find_Env_8tring:s 

3 Finde en Environment etring beginnin: ied the eiree 

3 One. Copiee eech to the Envletrin uffer., If End 

, oe re idee found, plecee ero ic buffer, end Cx 

pie 8. 

cap Word Ptr Snvironment,88 ; See if Environment eddreee 
de eveileble 


Get_Env_etring lf Aveileble, Get e etring j 


, 

U 

lf not, 
2 Get Snvironment eddreee 

t Store Snvironment eddreee 


AX, C81 [2Ch} 
Word Ptr Snvironment ,AX 


Get_Env_etring: 





Addreee of buffer into DI 
Current Environment Offset 
into SI 


DI, Env_etring_buffer 
8I,Word Ptr Env_offeet 
Get DS into Ax 


AX, DS 

£S,Ax And put it in &: 

AX,Woréd Ptr Environment ;Get Environment sequent agar. 
DS, AX Put it into Ds 

x, cx Clear Cx to B 

sI Seve SI on eteck 


Byte Ptc(SI),88 
End_env_etring 
cx 


Check for End of Snvironment 
Btriog 
It Eouoes pbreek oot of loop 
Add 1 
81 Point te cae Noyce 
Next_byte Loop back to check neet byte 
End_env_etring: 

sl Reetore SI from steck 

If cx ie & 


cx,B 
Sné_Find_Env_etring Nothing to move, goto finish 


(Figure D continues) 





PC MAGAZINE 
GUARANTEES 
IN-DEPTH 





PC MAGAZINE knows that it’s 
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$27.97 SAVE57% 
Two years—44 issues—only 
$49.97 SAVE 62% 


Call toll-free 1-800-852-5200 


for faster service. 
42023 
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YOUR COPIES 


for( buffer_offset » @; TRUE » envioffsett++ }{ 


/* Copy 2 bytes from the environment offset in the Environment 
bs segment, to the buffer_offset in the Environment string buffer. 


a-leove{ 2, envioffeet, Environment, 
env_string_buffer (huffer_offset], _showds{)); 


Make your callectian af PC Magazine 
a handsome additian ta your atfice or 
home—and protect and organize yaur 
capies for easy reference! 

PC Magazine Binders and Cases ore 
made af durable, luxury-look leather- 
ette over quality binder baard, Custam 
designed re PC Magozine, every 
order receives FREE transfer foil to 
mark dates and valume numbers. 


FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS 


/* If s Non-zero cherscter wee found and placed in the cerrent 
. offset in the buffer, loop back for another one. 


if (env_string_ buffer (buffer_offeet)){ 
huffer_offeet++; 
continue; 


/* We muat heve found e Zero to get thie fsr without looping back. 
* If-buffer_offeet ie fero, the let cherecter found wee e ero and 
: we ere et the end of the Environment etrings - return FALSE. 


if{ tbuffer_offeet) 
return FALEE; 


/* Otherwise, We have eounes the end of 3 string, 80 increment the 

* Environment offeet to point to the next onm for next time, 
* Then return TRUE (7! Pe thet we Pate yor find the end of the 

* Environment stringe. 

e 


env_off set++) 
return TRUE; 


F Aal OPPES () PARAAAERARARAARRARERAR AREA ERAERORA AER RD REE / 
/* Uppercases the string paeeed by calling the stenderd library function, 
* TOUPPER{), which returne the uppercase vereion of a single cherecter. 
* 
upper (etring) 
cher *string; 


/* KA eimple "FOR" loop in Cr 

* Notbing de initislized. 

* Loop ea long ee the cherecter pointed to by string ie not e Sero 
* (@ WOLL-terminator). 

ie Then increment the pointer to point to the next cherscter. 


for( ; peer sags string++) 

/* For sech cherscter, call TOUPPES({) to return the uppercses 
$ i . : vereion of the charecter, and set the cherscter to & 
3 for $25.75; 

6 for $48.75. 


*etring = toupper(*string)? 
) 
Oif Ms! 
ye “_SHOWDS() @#APADenennnnenenersnannnennneennnnanentanesy 
ay atores DS regieter value. 


OPEN 
BACK 
CASES 


Store your copies for 
individuol reference. 
$7.95 each; 3 for $22.95; 6 for al 95, 
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unsigned _ehowde() 
struct SREGS segregs; 


segresd(keegrege) ; 
return cegrege. da; 


@endif 





/*eeeeneneeneneseesesene End of Reedenv.c *#eeenennesensne/ 








| 
| 20. Box 5120- Philadelphia, PA 1914 I 
Please send [1 i 0 Cases en | : ¥ 
| Payment enclose d$1 per order for | To modify the script for DOS 3.0 and memory-resident programs) from memory 
postage & fond. (Outside USA UA oad a 0 per unit 3.1, make the changes to line 1 shown | that might change the test results. Then run 
ie Catlin jp Useutrancy only) here: For DOS 3.0 line | should be TESTENV.BAT. 
Horley = TESTENV.BAT, shown in Figure |, is | 
Wes Chamex CVn CMC (Mrimum order $10) | E F2C 3E a batch file I created to test the size of your 
| | r environment. You can run it at any time, 
I Card No. ______Exp, Dete_____. I pe 2. et ana ve whether or not you have expanded your 
| Me/Mrs.Ms, I E Dll 3E environment size. TESTENV calls upon a 
oeratrore second program, ENVCOUNT.COM, 
Address I TESTING YOUR CHANGES To test | which counts the number of bytes of space 
iy | your changes, simply reboot your machine | being used inthe environment. The assem- 
| 1) with the diskette containing the newly | bler listing for ENVCOUNT (use either | 
[ Siote__________ zip || modified COMMAND.COM program. | the IBM or Microsoft Macro Assembler) is 
[Pree Se soe a ——— —— I | This removes any programs (including | shown in Figure 2, and a BASIC program 


PC MAGAZINE @© APRILI4,1987 
308 





Amdek’s new flat screen monitor 


The latest in monitor 
technology is the flat 
screen, And, naturally, 


one of the first manufacturers to use this technology is the 
leading independent supplier of monitors—Amdek. 

Our new flat surface monitor features a 12” screen with 
dynamic focusing capabilities. And because Amdek doesn't 
cut corners, the 410 will provide you with consistent resolu- 
tion from corner to corner. That means text will be crisp and 


clear no matter if it’s displayed in 
the far upper right portion of the 
screen, or precisely in the middle. 

What’s more, depending on the 
software, the 410 can display up to 
182 columns by 25 lines of text, giv- 
ing you increased spreadsheet 
capability. Plus, you can choose a 
green, amber or white CRT— 
whichever is most pleasing to your 
eyes, A non-glare nylon meshscreen 


10M is s registered trademark of 
International Business Machines Corp. 


won't leave you flat broke. 


cabinet styling is aesthetically compatible with the IBM PC— 
and will actually complement any office setting. In addition, 
the unusually small footprint saves valuable desk space. 
The Price? It won't leave you flat broke. Because the flat 
surface screen 410 costs less than IBM monitors. Plus Amdek’s 
exceptional warranty makes sure that you won't be flat 





Clearly the finest in monitors. 


CIRCLE 102 ON READER SERVICE CARD 


adds to easy-viewing, 
high-contrast display. 
And the attractive 


out of luck. It’s three full years on 
the CRT, and two years on all other 
parts and labor. Our flat surface 
screen 410 works perfectly with the 
IBM XT and AT personal compu- 
ters, as well as their compatible 
clones. So, it’s the ideal monitor for 
many business and educational 
applications. With its styling, 
features and price, the 410 is flatly 
the best bargain in monitors today. 


2201 Lively Blvd., Elk Grove Village, IL 60007, Phone: 312/364-1180 


LIPS 10 is emerging as the champion in Laser image 
Printing Systems. As a second-generation printer, it 
beats ali contenders to the punch. In value, as weil as in 
performance. 

It gives you a 10 page per minute print 
speed. That’s 25% faster performance than 
the 8-count of first generation laser printers. 
Want endurance? It delivers up to 600,000 
pages during its long life cycle — six times 
longer than the leading challenger. That 
means, you can count on its low cost of 
ownership. 


LIPS 10 goes the distance. It’s made to print 
15,000 pages per month, surpassing the 3,000 pages per 
month of its competitors. 


You also get the style you’re looking for. A big round of 


CciToH fonts and graphics. And PC software compatibility with 


three emulations that lets it take on the most popular 





CIE Terminals applications. Plus, a smart panel that features a 40- 
CIE Terminals, Inc. character English text LCD display for ease of use. 
2505 McCabe Way, Irvine, CA 92714 The LIPS 10 laser printer. Compared to all others, it’s 
Telephone: (714) 660-1421 (800) 624-2516 clearly the champion. 
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AX, 81 
AX, CK 


AX 


Nord Ptr &8:Env_offeet,AX 


ad 
Rep Moveb 


Mov 
Pop 


End_Pind_Env_etring: 

Mov AX, ES 
Kov DG-AX 
Ret 


Byte Ptr BS: (DI1,8 
ox 


5 Save count on eteck 

4 Put SI offuet into Ax 

4 Add number of bytee found 
1 Add one 


s Set Envloffset for 
f corrent Environment offset 


s Cleer direction fleg for forwerd move 
3 Copy Bytee from Environment to buffer 


4 Bet leet byte to eero 
# Reetore count from eteck 


Set Date Segmect back into 
Ss 


4 Di 
Return to caller 


Upper: 


9 Uppercasee the Null-terminated etring pointed to by 81 


Pueh 81 


Upper_Another: Cup Syte Ptr(S1],9 
Je End_u 


pper 
syte Pte (Si) 32 
Upper_Another 


Inc 
dnp 


Lebel Byte 
nde 
End Entry 


4 Snd of Readenv. eam 


that will create ENVCOUNT.COM when 
you run it once is shown in Figure 3. These 
and other programs in this column are also 
available without charge for downloading 
by modem, as explained in the sidebar 
‘Downloadable Lab Notes.”’ 

TESTENV operates in this way: it cre- 
ates a series of temporary environment 
strings to attempt to fill up environment 
space. Then ENVCOUNT is run to tell 
you how much space is used. I’ve set TES- 
TENV to add up to 1280 bytes of strings to 
the environment here, which will be suffi- 
cient under DOS 2.0-3.1 (where you can’t 
have more than 992 bytes in the environ- 
ment). For testing larger environments un- 
der DOS 3.2, simply add some additional 
string initializations (G,H,I, etc., or 
10,11,12, etc.). You won't damage any- 
thing by trying to overflow your environ- 
ment. 

ENVCOUNT.COM counts the number 
of bytes actually occupying the environ- 





ment. After counting, it prints the mes- | 


sage: ‘‘The Environment is currently us- 
ing: XX bytes,’’ where XX is the number it 


counted. You can use ENVCOUNT either | 
as a separate command at the DOS prompt | 
or invoke it automatically by running TES- | 


TENV.BAT. 
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4 Seve SI Pointer 

4 Tf NULL 

4 Get out 

4 Uppercaee the cherecter 
aIncrement 81 to next cherecter 
1 Upperceee the neet cherecter 


s Reetore SI from eteck 


ys End of program 


(Figure D ends) 





= Only a few of today’s 
popular programs take 
advantage of the DOS 
environment. 


CONCLUSIONS Only a few of today’s 
popular programs take advantage of the 
DOS environment. Most of the new Mi- 
crosoft languages do so, including Micro- 
soft C, QuickBASIC, and some of the lan- 
guage utilities, but many more 
applications programs should. 

[ hope that this article and its related ex- 
amples will have shed some light on the 
environment and how it is used. I’m look- 
ing forward to seeing new uses for the en- 
vironment, and perhaps software authors 
as well as PC Magazine's power users will 
begin to make greater use of it. Pt 


Richard Hale Shaw is a microcomputer | 
consultant and software engineer who 
works in Louisville, Kentucky. 


FOR RETAILERS 
ONLY: 


BECAUSE 
YOU SELL 
ONE OF 
_ THESE... 


YOU SHOULD 
SELL THIS... 


Dn 


Bring PC MAGAZINE, the 
“silent salesman,” into your 
store and provide your cus- 
tomers with clearly written com- 
parative reviews of the hardware 
and software you carry! 

Knowledgeable PC users turn 
to PC MAGAZINE 22 times a 
year for in-depth evaluations 
conducted by PC Labs, the pub- 
lishing industry's only indepen- 
dent product tester. 

Increase the sale of your 
inventory and earn additional 
profits with PC MAGAZINE. For 
more information on how you 
can sell the profit leader, call 
(212) 503-5380 or write: 

Carol Benedetto— 

Retail Sales & 

Marketing Manager 

Ziff-Davis Publishing Company 
One Park Avenue 

New York, NY 10016 





Order Status, 
Technical & Other 
Info. (602) 246-2222 


Call for programs 
not listed 






DATA 
PRODUCTS 


SPECIAL 


WORD PERFECT 
$195 









TOLL-FREE ORDER LINE 1-800-421-3135 


FREE SOFTWARE! 


FREE SOFTWARE! 


FREE SOFTWARE! 


Purchase over $100 and receive one of these disks absolutely FREE! Purchases over $250 get two free disks, over $400 get three, or 
get all four disks when your purchase is over $500! 1) MIXED BAG — A great assortment of utilities and games all packed on one disk. 


2) PC-WRITE — Try this tam ous dowtuce 


pended word 


oromesmor IMs ¢acinnwr! 3) POMT-SET —L ets yousel mopar forts lila uokd, 


underline, etc. on most late model printers from Citizen, Epson, NEC, Okidata, Panasonic, Star, Toshiba, etc. You can even use your 
printer like a typewriter! 4) ABC-LIST — Great mailing list program! Sort on any field, do qualified searches, print reports and mailing 


labels, and more! 












| DATABASE MANAGERS 

| Clipper..... .. : . $335 

} Cloul 2. Call 

| Condor Ill.......... . 310 
Knowledgeman II ..Catl 
Powarbese 2 2. 212 
OAR ae . Cat! 
Quickcoda - 138 
Quicksilver . . 295 
Quickreport . ake 138 
Revelation..... . 469 
R Bese System V ........... 345 


WORD-PROCESSING 













Easy Extra ..... 6 . 8B 
Microsoft Word ...... ee 252 
Multimate Advantage... .. . Call 
Peechtext 5000 .... -. 145 
Volkswnter3 .. 139 
Webster Spelicheck . 37 
Wordstar........ 162 
Wordster Aig é . 233 
Wordster 2000 . 233 
Wordstar 2000+. ... _. 278 
SPREADSHEET 
Microsoft Mulliplen.......... 108 
Spreedsheet Auditor 3.0 ...... 82 
Supercale 4027. unease Call 
VP Planner . = a 
ACCOUNTING 
BPIAP, AR, PA,GA. .... 299 ea. 































Dac Easy Accounting .. 

Dollars & Sense 

Menaging Your Money 30... 
INTEGRATED 

Ability ... 

Enable... . 12. 

Smart Software . 


COMMUNICATION 
PROGRAMS 
Carbon Copy . 
Crosstatk....... 5 
Remote 
Smartcom Il. 


| GRAPHICS | 

Chartmaster . : 
Energraphics 2 0. SAE 
In-A- Vision 
Microsoft Bus Mouse . 
Microsoft Chert 
Microsoft Sena! Mouse 
Newsroom 
OPTI Mouse W/DR Halo Il... 
Printshop 
Signmasler .. 

PROJECT MANAGER 
Harvard Totat Project. . 
Microsoft Project............ 
| Super Project Plus 




































No Charge for Master Card or Visa 


oo = 








We do nol guarantee compatibility 


Timeline 20 . 


$209 
EDUCATIONAL 
Flight Simulator .. . 28 
Turbo Tutor ll .....fee.... 25 
Typing Tutor Ts. Yee Call 
LANGUAGES 

Lattica C Compiler... ....... 242 
Microsoft C Compiler.... . . 249 
Microsoft Fortran4Q.. ..... 255 
Microsoft Macro Assemblar ... 84 


Microsoft Pescal Compiler ... 
Microsoft Quick Basic ...... 

Ryan McFartan Fortran 
Ryan McFartan Cobol ... 


Turbo Pascal w/8087 + BCD .. 


UTILITIES 
CopyllPC... . 


Copywnta ... . 
Desqview .... 
Double Dos 
Fastback ........ 
Graph in the Box.. 
Homebase 6 
Microsoft Windows...... 
Norton Utilities 31. . 
rOKay A. Olnnetns sss. 
Sidekick (unprotected) 





























Traveling Sidekick . 
XTree.... sone 
ACCESSORIES 

Copy Il PC Board... 
135 watt power supply . 
Mint Micro Parallel 
Print Buffer. .... 
Masterpiece .. 
Mastarpiece Plus 


INCREDIBLE VALUES 












IBM PC and most compahbi 
at give away prices. 
Keyboards (similar 

to §151) 


port (similar to Hercules 
Graphics) 
Expansion Board 
0 to S76K 
Multsfunction Boat 
port (similer to AST 
Six pack) 
Four Dnve Floppy 
Controller 
Color Card w/o printer 


HARD DRIVES 
Bernoulli 20 MB w/cont 
Filecard 20 MB 
Maynard 20 MB Herd Card... 
Plus Hardcard 20MB 
















Nationally advertised boards for 


Monochrome Board w/printer 


















les 

















Seagate 20 MB Int. w/cont . 
Seagate 30 MB Int. w/cont . 
Seagate 30 AT Int 
Tandon 20 MB Hardcard..... 


KEYBOARDS 
Keytronics $151, . 
Keytronics $153. 

PRINTERS 
CANON LASER... . 
CITIZEN 
MSP-10 .. 
MSP-15 
MSP-20 
Premiere 35 Daisywheel .... 
EPSON - Call on all models 
FUJITSU 
0X2100 Peraliel 


$369 
. 479 





OL2400 Ser/Par.. .. ee 
LASER IMAGE 2000......... 
NEC 

INEGIRGXUP cers. -2 creme 
NEC P7 Paraliel. 
NEC 8850 .... 
NEC P6 Parallel 
OKIDATA - Call on ell models 
PANASONIC 


KXP3151 . 
STAR MICRONICS 
NP1O . 

NB15 . 

NX10 .. 
SGISveea é 
CIDINW Ber esekousencE cnc 
TOSHIBA - Call on all models 


MONITORS 
AMDEK 410 Amber 





Magnovox Color RGB . 
Multitech Color RGB .. 
Princeton Max 12 ..... 
Samsung TTL Amber... 
Samsung TTL Green 

EGA MONITORS 
AMODEK 722 2.0)... 5 um comm. 
NEC Multisync .... 

Peckerd Beil EGA 
EGA BOARDS 


Everex Enhancer EGA 
Peradise Auto Switch 


Ouad EGA Plus . 
STB EGA Plus... 
Vega Deluxe............ 
Vega Video .. 
RAM 
64K 150NS (set of 9) 
256K 150NS (sel ol 9) 
256K 120NS (set of 9) 
MODEMS 
Everex 300/1200 


TOLL-FREE ORDER LINE 1-800-421-3135 


WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave. « Phoenix, AZ 85051 
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Hayes 1200 Call 

Hayes 1200B .......,....,. Call 

US Robotics Couner 2400.. $349 

US Robotics Passwd 1200.. 180 
BOARDS 

AST Advantage Premium .... Call 

AST Premium ..... 







AST Sixpac (384K) . 
Hercules Color Card 
Hercules Graphics + 
Intal Above Boards .. 
J Lazer (Tell Tree) . 
J Ram ill (Tall Tree) 
J Ram IAT (Tell Tree)...... 


COMPUTERS 





AZ TURBO PC 
IBM Compatible Computer, 
477 or 7 47 key selectable, 
keyboard, 640K, dual 
drive, 150 watt power 
supply 
or with 20 MB Seagate 


6 month limited warranty 






































AZ TURBO AT 
IBM AT Compatible, 512K,6&8 
MHZ, keyboerd, graphics card, 
mono monitor, 220 watt power 
supply, MS/DOQS 3 2 
GWIBRSIC es .. cn esie 






























1350 



















AST 286 
PREMIUM COMPUTER 


512K. expandeble lo 2MB on 
the system board. AT enhanced 
style keyboard, parelle!, senel 
and clock, 1.2 MB floppy disk 
drive, 7 expansion slots, 2 32 dit 
fastram slots, DOS3 1 & Basic 
1 year warranty 













































Sharp Portable... -.-.-- 







TEAMS. Shipping on most sottware is 
$500 AZ orders +6 7% sales tax Per- 
sonal check/company check - allow 
fourteen (t4} days to clear We accept 
purchase orders from aulhorized insti- 
tutions lor 35% more than cash price 
All returns are subject to our approvat 
There will be a 20% restock tee Mini- 
mum phone order $50 All prices are 
subyecl to change 



























Phone Hours: Monday. Wednesday & Thursday 
Tam pm. Tuesday & Friday 7 amS pm 
Saturday 9 am-5 pm MST. 








| grams are still the most reliable way we 





PRODUCTIVITY 


& PROGRAMMING/UTILITIES & JEFF PROSISE 


INSTANT ACCESS 
TO DIRECTORIES 


Popping up the directory listing of any drive from within a running applications program is no 
mean feat, but XDIR.COM makes it easy. 


emory-resident utilities are at | 
once the most despised and the 
most beloved PC programs. Not 
even their best implementations are com- 
pletely satisfactory, as evidenced by the 
spectacular system crashes that sometimes 
result when you try to install one right after 
another. Despite such mishaps, however, 
TSR (terminate-but-stay-resident) pro- 








have to live beyond the means of an oper- 
ating system designed to single-mindedly 
process only one job at atime. Utilities like 
the pop-up notepad and calculator have re- 
shaped the way we organize our computer 
desktop. 

XDIR.COM is in one sense a classic 
example of a program that attaches itself to 
the operating system via DOS intermupt 
27h. XDIR allows you to pop up a window 
at any time (well, nearly any time), even 
from within a running applications pro- 
gram, and browse through the contents of 
the directories and subdirectories on any or 
all of your disks. To do this, however, 


| XDIR must utilize DOS services in a way 


very unlike most TSR programs. Many of 
the same techniques that went into pro- 
gramming SideKick are present in XDIR. | 
It’s one of the few files that get loaded on | 
my PC every time I boot it up. (It’s also 
completely SideKick compatible, provided 
it is loaded before SideKick—a claim that 
only a handful of utilities like itself can 
truthfully make.) 


USING XDIR_ Details on downloading 
XDIR by modem from the PC Magazine 


accompanying sidebar. The assembler 
source code is shown in Figure 1. If you 
have neither a modem nor an assembler 
and simply want to get the utility, Figure 2 
contains a BASIC program that will auto- 
matically create XDIR.COM for you. 
(The advantage of going the assembler 
route is simply so that you can later modify 
the program.) The program uses 7840 





bytes of memory, though the .COM file is 
a more-typeable 1442 bytes. 

You load XDIR once, either at the be- 
ginning of a session or through your 
AUTOEXEC.BAT file. Subsequently 
pressing the Alt key in conjunction with 
the period key will call up a blank window 
with a blinking cursor on the topmost line. 
If you then Enter any legal and existing 


sXOIR.COM for the IBM Pereonal Computer - 1966 by Jeff Prosice 


code segment pare public 'code' 


eeeume ca:code 
org 108h 
jmp initieliee 
db 'Copyright 1966 siff-: 
ab \,8' 68 
? 


begins 


’ 

copyright 
global 
dos_segment. 
huey_fleg 
program_etetue 
fleg_l3h 
requeet_fleg 
edspter 
vidso_segment 
vidso_page 
border_ettr 
text_ettr 
video_eddreee 
cursor_mode 
cursor_poe 
maxlen 


error_fleg 
defeult_cursor 
eddr_6 845 
pearch_attr 

F] 

path 

dta 
ecreen_buffer 
text_buffer 


dw offset initieliee 


ui 
keyboerd_int. 
01d9b 


o1d28h dw 2 dup (?) 
F] 
old_dta_eegment 
old_dta_off eet 
o1d24h_segment 
o1d24h_offset 
enable_valuee 


a 
ow 
ow 
aw 


? 
? 
? 
2 
2 


db 2ch,26h,20h,29h 


, 
dw offeet initislieet1536 pointer 


iqgoto initialixetion code 


Davie Publiehing Co.‘',1Ah 


global directory filespec 

3D0S segment 

soffset of DOS BUSY_FLAG 

?XOIH proceeeing etetue 

setatue of interrupt 13h 

sststus of proceeeing requeet 

10 = ADA, 1 = GGA, 2 © EGA 

svidso segment eddreee 

current vidso page 

rwindow border ettribute 

window text attribute 

swindow etert addreee 

ycursor ehspa 

ycurgsor position 

ym@ximum input etring length 

qnumber of higheet directory page 

current director: 

yetetue of text write routinee 

scritical error etetue 

sdefault cureor shepa (color) 

yCRT Controller baee addreee 

sfils search attribute 
spointer to pathname buffer 

to Disk Trenefer Ares 

to acreen buffer 

to filename buffer 


yold interrupt 9 vector 

wold interrupt 1Ch vector 

yold interrupt 13h vector 

sold interrupt 26h vector 

301d DTA segment sddrese 

sold DTA offset eddreee 

yold interrupt 24h routine seqment 


sold interrupt 24b routine offset 
values to sneble CGA output 





foonnnues) 


Interactive Reader Service are given in the | Figure 1: The assembly language listing for XDIR.COM. 
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@ PROGRAMMING/UTILITIES 


RX for DIREX 


setae of readers have correctly 
noted that Steven Holzner's DIR- 
EX.COM (Programming/Utilities, 
Volume 6 Number 1) does not have the 
ability to handle files that are larger than 
62K properly. Corrected versions of 
DIREX.COM, DIREX.ASM, and 
DIREX.BAS can be downloaded from 
the PC Magazine Interactive Reader 
Service, or you can make the necessary 
changes to these files manually, as de- 
scribed below. 

For DIREX.COM, use DEBUG to 
change F8 to F4 at the two addresses 
shown, as follows: 


DEBUG DIREX.COM 


E 535 F4 
E 55D F4 


W 
Q 


For DIREX.ASM, all you have to 
do is change the line 


MOV CX,62*1924 


near the bottom of page 300 in the print- 
ed listing to 


MOV CX,61*1924 


Similarly, on page 301 of the listing, 
change 


CMP BYTES_READ,62*1024 
to 
CMP BYTES_READ,61*1024 


For DIREX.BAS, change the 248 in 
the sixth column of lines 1630 and 1680 
to 244 and correspondingly change the 
line checksums (column 9) for these 
lines to 1061 and 962, respectively. 
The overall program checksum (line 
270) must be decreased to 197795 to re- 
flect the changes above. 

Our thanks to Bob Pirko of New 
York for these patches, and our apolo- 
gies to readers who were inconven- 
ienced.— Ed. 


PRODUCTIVITY 


errtext 


kbl: 
kb2: 


keyboard 
, 


timercl: 


backproc 


db 2Ah,2£h, 1£Eh 
db ‘No Fiiee Found’,@ 


proc neer 
eti 
eh ex 
n @1,66h 
cmp e1,52 
jne kb2 
mov ah,2 
int 16b 
teet e1,6 
je kb2 
ceii kb_ceeet 
Pop ex 
cmp program_etetue,@ 
jne kbi 
mov requeet_fleg.i 
iret 


pop ex 
jmp keyboerd_int 
endp 


proc neer 
puehft 

call timer_int 
cup requeet_fleg,@ 
je timerl 

pueh ee 

pueh di 

mov ee,doe_segment 
mov di,buey_fleg 
cmp pyre ptr ee: (di) .é 
pop 4. 

pop ee 

jne timerl 

cmp fleg_i3h,# 

jne timerl 

mov e1,2Bh 

out 26h,el 

mov requeet_fleg,@ 
cell directory 
iret 

endp 


proc neer 

inc flag_l3h 
pueht 

cell bdiek_int 
dec fleg_l3h 
iret 

endp 


proc neer 
pueh£t 

cell bp_int 

cmp requeet. fieg,@ 
je bpl 

mov requeet_fleg,0 
cell directory 
iret 

endp 


proc neer 

etd 

mov efror_fleg,l 
mov e1,0 

iret 


proc neer 
mov program_etetue,i 
eti 


pueh ex 
pueh bx 
pueh cx 
pueh dx 
pueh ei 
pueh di 


3l4 


ie preeaed 


yeet interrupt eneble fleg 

yeave AX 

iget ecen code from keyboard 
ywee the °.’ key preesed? 

mo, tben exit to norme] handler 
seheck ehift key etetue 


sie the Alt key preesed? 

mo, then exit 

seeeet keyboard, ieeve EOL 
qreetore AX 

sXDIR routine eireedy ective? 
syee, then don't set requeet fleg 
feet requeet fieg 

yend interrupt routine 

ireetore AX 

goto originel keyboerd routine 


seell original routine 


peequeet fleg set? 
mmo, then exit 
peeve ES end DI 


iget DOS segment in £8 

yeddreee of DOS BUSY_FLAG in DI 
}DOB service currentiy ective? 
rclean up the eteck 


syee, then we muet weit 

BIOS diek service ective? 
syee, then don't interrupt it 
sieeve EO] to 8259 PIC 


seeeet requeet fleg 
rinvoke directory routine 
done - exit 


eet 'buey’ fleg 
weeli originel routine 


clear fleg 


e@ll originel routine 


Hrequeet fleg cleer? 

syee, then exit 

tcleer requeet fleg 
yexecute directory routine 
idone - exit 


jreetore interrupte 

eet externel error fleg 
teil DOS to ignore the error 
igive controi back to DOG 


yeet program ective fieg 
yenabie interrupte 
yeeve regietere 


(Figure f continues) 
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poeh ds 
Push ee 
push ce 


pop 

assume de:cods 
push ca 

pop ee 


PRODUCTIVITY 


geet DS to the code segment 


smet ES to the code segment 


' 
iMake sure the current video mode ie ¢ test mode. 


mov ah,i5 
int 16h 
cmp al,2 
je dirl 


mov program_ststus,@ 
pop e¢ 
pop ds 


get video mode and page 


smode 27 

ayes, then continue 

gnode 3? 

tyea, then continue 

mode 7? 

ayes, thzn continue 

pelear atatua fis 

jreatore regiatera and esit 


' 
p8eve video parameters that must ba used now or restored leter. 


] 
dirls uigec page. bhy 


Bb 
SUEROL ponerce 
cail cursor_sdd 





aeave current video page 
tget cursor modx 


puave it 

get cursor addreae from CRTC 
seave it 

pelear DF for string operations 


, 
sSxve the screen contents and opan the directory window. 
1 


cap adapter,1 
jne dir2 

call disahle_cgs 
call save_ecreen 
cail opan_window 
cap aeepcets} 
jne dir. 

call enzble_cgs 


sdisable video if CGA installed 


saeve memory to ba overwritten 
drew window to the display 
pre-enable CGA video 


, 
Set the DTA and interrupt 24h vector to areas inside XDIR. Then get o 


sdirectory path string from the keyboar. 


, 

Gir3s call ioset 

dirds mov di, 
mov dxz,828Ah 
mov ci,59 
call readin 
cup 
jne dir5 
jmp excape 
pusb cx 
mov eh,l 
mov cbh,28h 
int a 
pop 
mov derottent globai¢l] 
or cl,cl 

aah air? 

gap byte ptr [di-1],°\° 


aset DTA and 24b vector 

apoint DI to directory path buffer 
sapacify input line location 
gapecify mex lengtb of 59 

sgzt path wering from keyboard 
awas ESC pressed? 

gno, then continue 

#ESC wxa przasad — xxit 

geave character count 

shide the cursor 


gretrieve count 

ppoint DX to '*.*? teat 
any charactera” entered? 
syee, then skip a! 
siz inet charecter a backeiash? 
ano, then append backaiash to peth 
decrement path string pointer 
seppend *\*.*” teat to path 





spoint DX to patb etring 


' 
Read filename inforsetion from the epacified directory. 


1 

dirte call get_dir 
mov dir_page,8S 
Or ca,cx 
jne dird 


sreed directory informetion 
sinitisiise page number 
seny filea found? 

syea, then continee 


' 
Mo files were found - print message and return to input lcop. 
’ 


mov ds,8721h 

lea si,errteat 

ceil write_string 
cail getkey 

call clear_input_line 
cali cisar_window 
jnp dire 


geet cursor position 
tpoint SI to error message 
pwrite error message 
swait for 8 keypress 
clear input line 

pthen clear the window 
sloop back for another try 


, 
aOne or more filee were found. Dizpisy them and lcok for keystrokes. 


ul 
dird: cail write_dir 


gwrite one directory page 


{Figure | continues} 
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pathname, you'll get a listing of the files in 
that directory. The window can display 40 
filenames at a time. If there are more than 
40 files in the directory, the first 40 are ex- 
hibited initially and the entire list can be 
examined using the PgUp and PgDn keys 
to move backward and forward. Up to 360 
filenames can be read in and buffered. | 
Filenames beyond that limit are ignored by | 
the program. 

Pathname specifications follow the | 
standard DOS format. To view contents of | 
the root directory of drive A:, for example, | 
simply type A: or A:\ at XDIR’s input 
prompt. You could examine the contents 
of the subdirectory DISKUTIL located 
several levels down from the root duectry i 
on the C: drive like this: 


C: \UTIL\PCM\DISKUTIL 


Any reachable directory is a valid target 
for XDIR. 

When you're finished with a directory 
listing, press the Esc key once to clear the 
directory window and retum to the input 
prompt. At that point, you can either enter 
another pathname and start another search 
or press Esc again to close the window and 
retum to the interrupted applications pro- 
gram. Pressing the Esc key by itself while 
typing a pathname will also close the direc- 
tory window. 

You can obtain a listing for the current 
working directory simply by hitting the 
Enter key with the input line empty. No 
pathname is required. XDIR shows only 
“*normal’’ files, i.e., those that aren’t hid- 
den and are neither system files nor subdir- 
ectories. If that doesn’t suit your needs, 
one small change with DEBUG will allow 
the program to display any or all files 
found, regardless of their attributes. That 
process will be outlined later. | 

If you request a search of a directory | 
that contains no files, XDIR will respond 
by printing the message **No files found’’ 
inside the window. Simply pressing any 
key will then return you to the input line. 
Note that the same message is issued if you 
specify an illegal or nonexistent pathname, 
or if you accidentally attempt to read a di- 
rectory from an empty drive. The press of | 
any key will let you recover from the error 
unscathed. To use XDIR in parallel with | 
SideKick, just be sure to load XDIR first in | 
accordance with the exhortation in the | 
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# PROGRAMMING/UTILITIES 


SideKick manual. XDIR should coexist 
peacefully with most software, including | 
other programs like itself. 


A TSR TUTORIAL Before examining 
the code for XDIR in detail, it may be use- 
ful to consider some of the general charac- 
teristics of terminate-but-stay-resident pro- 
grams. There are basically two kinds of 
memory-resident programs. The garden | 
variety don’t make use of DOS’s rather ex- 
tensive file /O services; the more complex | 
ones do. 

The first kind are relatively easy to | 
write, and many examples have appeared | 
in this column. Typically, these programs 
take over the keyboard interrupt and lie 
quietly in memory until a certain combina- 
tion of keys triggers them into action. In 
the interests of simplicity and brevity, the | 
utility is normally written so that control is 





| blindly transferred to the memory-resident 


routine, without checks to ensure that criti- 
cal system functions aren't under way. 
Usually that's just fine. The programmer 
assumes that the user is knowledgeable 
enough to know not to pop up a window 
during the middle of, say, a disk format- 
ting process, when an interruption might 
result in an improperly initialized disk. 
These utilities do their job, get in and out 


| quickly, and do nothing more fancy than 


sending a few printer control codes or sav- 
ing a screen for later recall. They're short, 
straightforward, and useful, if somewhat 
inelegant. 

Then there are programs like Borland’s 
SideKick. SideKick does everything a 
memory-resident utility isn’t supposed to, 
from stealing a whole block of interrupts to 
accessing the disk. From a user's point of 
view, what separates SideKick from the 
rest of the pack is that it reads and writes to 
disk just like a normal application. From a 
programmer's perspective, that means it 
makes unrestricted use of DOS interrupt 
2th services. 

Unless some special precautions are | 
taken, the DOS services provided through 
interrupts 21h, 25h, and 26h can't be used 
from within a memory-resident utility. To 
use one is in all likelihood to crash the sys- 
tem hard. Yet programs like SideKick (and 
DOS's own classic, PRINT.COM) are 
proof that there must be some way to do it. 
There is, and the footwork required to pull 


PRODUCTIVETY 


diclds cell getkey 

cmp 51,0 

je dirll 

cmp @1,27 

jne dircl® 

cell cleer_input_line 
cell cleer_window 
gmp dir4 

cmp sh,61 

yne dirl2 

mov el,dir_page 
cmp e],msx_page 

e dicl@ 

ne dir pags 

e311 clsesr_window 
jmp dird 

cmp sh,73 

jne dirle 

emp dic_page,@ 

je dirlé 

dec dir_page 

cell cleer_window 
jmp dicd 


dirk2s 


pweit for e keypreee 
yextended code entered? 
zyee, then brench to handler 
sESC preeeed? 

ano, thsn ignore keypreee 
scleer window end loop back 


3PgDn preeeed? 
tno, then continue teeting 
pleet page diopleysd? 





aye then ignore keypreee 

vedvsncs pags number 

scleer window 

190 back end diepley new page 

aPQUp preesed? 

no, then ignors keypreee 

sfdiret page displeyed? 
then ignors keypreee 

e page indicetor 

scleer window 

ploop back 





2 
sReeet the 24h vector snd DTA sddress, Cloee the window, snd exit. 


? 
eecepa: cell ioreeet 

cmp ecapeer 1 

jne eec 

cell disable_cge 
coll rsetors_ecreen 
cmp edepter,1 

jne eec2 

cell eneble_cge 
mov sh,2 

mov bh, video_page 
mov dx,cur@or_poe 
int 10h 

mov ah,l 

mov Cx,cursor_mode 
int 10h 

jmp exit 

endp 


eecl; 


directory 


1SAVE_SCREEN eevee the contente of the ecre 


Jeet ee anne arene nne: 


save_screen 





mee Bh 
mov bl,video_page 
xor bh, bh 
cs8ll vidso. of fset 
mov Vidso_addcsss,di 
mov ei, di 
pueh de 

Video. eegment 
de:nothing 
mov di,ecreen_bufferc 
mov cx,12 
pueh cx 
mov cx,64 
rep movaw 


Pop cx 
edd e1,32 





eeeume descode 
tet 


e@eve_ecreen sndp 


reetore_ecreen proc neer 

pueh ee 

mov di,video_eddrsee 
mov s@,Video_eegment 
Mov ei, ecreen_buffsr 
mov cx,12 

pusb cx 

Mov cx, 64 

tep movew 

pop cx 

edd di,32 

loop cestorel 

Pop ee 

ret 

testore_scresn sndp 


reetorel: 


, rt esicu 

sto ths indicstsd cow, col . 
sEntry: DH,DL - row, column 
t BX - video page 
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preetore DTA snd 24h vector 
sdisable CGA vidso 


sreetore ecreen contente 
sre-eneble CGA video 


gest cureor poeition 


athen unblank the cursor 


seit 


nm thet underlie the window, 


sfiret window row snd column 
stetrieve ective video page 

byte to word in BX 

rdstermine video memory offset 
gsave offent eddreee 

strenefer it to BI 

peeve DS 

sthen set it to the video sagment 





ppoint DI to etorege huffer 

312 linee to save 

seeve line count 

#64 cherectere par line 
atrensfsr ons line to storegs 
retrieve line count 

a peint 61 to next video line 
sioop until all linee ere saved 
sreetoce DS 


pexit 


peeve ES regieter velue 
ppoint Dl to etsrting video offeet 
spoint ES to video memory 
point G1 to etorege buffer 
312 Linee to reetore 

peeve line count 

364 checectece par lins 
sreetore one line 

iretrisve line count 

pset Di to next vidso line 
sloop until done 

srsetors ES 


(Figure | contatues) 
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row * 168 


geolumo * 2 

ghyte to word in Dx 

yadd the results 

seave result io DI 
slength of one video page 
spage * 1080b 

sadd result to DI 


video_offset 


IDTSABLE_OGA @nd EWABLE_CGA diseble and 


le CGA video output. 





dieable_cge proc neer 
mov da,3DAh 
disablel: io al,ds 
teet al.@ 
je disabdlel 
auh dx-2 
mov a1/25h 
out dx,al 


saddrees of Stetus Regieter 
sget atetus 

svertica] retrece ective? 
300, theo wait 

aMSR address io DK 
1value to disable video 
16isable video ocotput 





ret 
endp 


proc near 

mov ah,15 

int 18h 

lesa bs,ensble_values 
alet 


mov da, 3D8h 
out dx,al 
ret 


rget video mode 


eget value to anable dieplay 
value in AL 

sMSR address 

senahle video output 


enable_cge 
: 


tKD_RESET resete the keyboard and jeesas an £0] to the 6259 PIC. 

kb_resat roc nesr 
n al,61b 
mov ah,al 
or al,66h 
out 61b,a81 


sget curreoct costrol value 
seave it in AH 
geet the high bit 
gsend it to tha control port 
mov al,ah srecover original value 
oot €l1h.al tsend it out 
eli ssuspend interrupts 
mov al,28h pload EOI value 
out 28h,al geend it to the 6259 
ati srestore interrupts 
ret 
wereeat endp 


1EHOW_ CURSOR sats the corsor to its defsult stete. 


proc near 
mov ah,] ginterrupt 10> service 1 
@ov ca,defeult_curoor geet scan line definition 
int 16h eset cureor shape 
ret 

show_ooreor endp 

’ 


sCURSOR_ADDRESS reads the curreot cursor position from the 
Joemon enw eennetwnncncconece. 
oarsor_sddrese proo neer — 
mov de,sddr_6645 
4 





eget CRTC Address Register port 
30UT register oumber 


point DX tc Data Register 

stead higb byte of cursor oddrese 
seeve it in AB 

point DX back to Address Register 
:0UT nest register number 


spoint DX to Data Register 
tread low byte of address 
seteip page bite from address 
athen divide by 06 


srevarse bytea for proper form 





cureor_eddress endp 

’ 

sGETEEY ates for @ keypress and returna the keycode in AX. 
suits: AX - keycode 


proc neer 

mov ah,l geheck keyboard buffer 
dot 16h 
jne getkeyl sjump if buffer conteins e ki 
int 26h mo key pressed - isave lot 28h 
jmp getkey sloop hack to try agsio 

me ene eget keycode from buffer 

a) 


(Figure f continues) 
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it off is the distinction between the two 
classes of resident utilities. 

There are acouple of things to be under- 
stood before embarking on a discussion of 
how DOS routines can be used inside resi- 
dent utilities. The first is why the DOS in- 
terrupts can be executed without discretion 
from a normal application but can't be 
from within an interrupt handler. The rea- 
son is that DOS services are non-reentrant. 
Non-reentrancy means that one routine 
can'tcall another. 

Normally, of course, the programmer 
has no means of calling one DOS service 
from inside another because once an inter- 
rupt 21h is executed, control of the system 
is revoked until DOS transfers it back with 
an IRET instruction. But if a memory-resi- 
dent program interrupts a DOS service in 
progress (und at any given time a DOS ser- 
vice may very well be in progress) and 
then itself issues an interrupt 21h, the reen- 
trancy problem arises. The roof usually 
won't fall in until the second call com- 
pletes its processing and the resident utility 
tries to pass control back to whatever was 





PRODUCTIVITY 


proc neor 

Puah aa 

mov aa,vidao_aagmant 
mov di,video_addraaa 
mov al,218 

mov ah,bordar_attr 
atosw 

mov ca,62 

mow al,32 

rap atosy 

mov al,191 

etosw 

add 41,32 

mov ca,l0 

push cx 

mov a) ,173 

mov ah -bordar_attr 
push oa 

etosu 

mov ca,62 

mov al ,32 

mov ah,teat_sttr 
rap atosw 

Pop a8 

atosw 

add di,32 

pop cx 

loop openl 

mov ai,192 

atose 

mov ca,62 

mov 21,196 

rep atosw 

moy al,217 

etoew 


open_windov 





raait with keycode in Ax 


raava ES 
qaat ES:DI to vidso memory 


mweite firat character 
athan do tha neat 62 


finish tha firat line 


peet DI to atert of nest iine 
716 linaa to do 

qaave iine counter 

qwrita firat character on iine 


pave character/attribota pair 
merita them to vidao memory 
aweite next 62 charactera 


rratriava saved word for finel char 
?finiab tha line 

raat BI to atart of neat line 
qratcieva line countar 

ploop until 18 iinea are done 
?firet charecter of iaat line 


pweite the nest 62 characters 


pfiniah tha leat line 


geaatore EG 











running when it was invoked, but the colli- Cea ed ei mr tpg eke baa 





+Entry: ES:DI - buffer eddrese oe H feit: CL - string length 
oi te ¢ o it's DA,;DL = ec atart t: 
sion is sure to come and it's sure to be i a oy cmagtlungeh ecenpeaar) 
pes. Leads id GenaN preci oar Me ur aaa. em Mhd Sit 
The second thing to understand is just mev paalen,ci yeava waa length 
i mov ah,2 geet cursor to start position 
why DOS routines are non-reentrant. | poy bhyvl dao_paga 
| When an interrupt 21h is executed, one of | call abow_cursor ywake aura cursor da viaible 
the first steps DOS takes is to switch to one Geil gathey Tee attneractnn one 
2 = . . es cmp al ENTER kay? 
of three intemal stacks it maintains. The 0 ceaaaait iJaa, thacenit 
same is true with interrupts 25h and 26h, | bare Per Cea 
The switch is accomplished by simply sav- | cmp al,8 rbeckapace Key? esnction 
ing the contents of the SS and SP registers cup a3 jAscir 32 or grester? 
for restoration upon exit, then changing | eeitereanataa Leeem teractions eatcy? 
them to point to an area of memory set | ae eeey ee eee cence ijake ‘dntared 
= aunts nats - a h haract t 
aside within the operating system's re- Deven sie see eecenavchavactee 
served workspace. If one routine calls an- noe ceed 
other, everything that was stored on the inca sadvance the cursor 
: : * 
stack by the first (like the register values on int 10h ee . 
: . ca 
entry) is overwritten by the second. One of Forka jeatrlava character 
the items likely to be destroyed is the re- Han ” aes ste count” pn bue rer 
Ke " Hy M jap rea jo back for more 
turn address of the second routine, which itt acas) Serarcey Lae ebaiaevare; to! dalata? 
was pushed onto the stack by the micro- Jee peeal ino then ignore keystroke 
processor when the interrupt instruction sacle. imova cursor back one space 
was processed. Thus, when the latter rou- int 20h 
tine executes an IRET, control is vectored nov al,32 ee eneke Sencamees a 
to some random place in memory where it resect 
was never intended to go. ror ct iratriave count 
Za * rdacremant it 
Which internal stack is used depends on ai sdacremant boffar pointer 
readi go back for more 


the interrupt number and, for interrupt 
21h, the function number. Interrupts 25h 
and 26h always use the same stack. Inter- 
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(Figure t continues) 











read_eeit: ret 
raadln endp 
t 


PRODUCTIVITY 


sIOSET savee the current DTA eddreee and interrupt 24h vector, then replecee 
IDRESET reetoree the originei veiuee. 


gthem with pointere to XDIR routinee, 


jroo wcenene ee 
foeet proc neer 
pueh ee 
Mov eh, 2Ph 
2ih 
oid_dte_eegment ,es 
oid_dta_offeet, hx 
ah, 1Ah 
dx, dte 
2th 
ah, 35h 
e1,24h 
21h 
oi1d24h_eegment , ee 
oid24h_offeet,hx 
ah, 25h 
dx, ioerr 
int 2ih 
ee 
rat 
jopet endp 
i 
foreeet Proc neer 
pov ah,2Sh 
Rov e1,24h 
mov dx,oid24h_ offest 
pueh ds 
@eoume de:nothing 
mov de,oid24h_eegment. 
fot 21h 
pov ah, lah 
mov dx, oid_dta_offset 
mov de,oid_dta_segnent 
int 2ih 
pop ds 
@ooume de:code 
ret 
ioreeet endp 
’ 


yeeve EBS 
aget current DTA eddrece 


yeeve it 


yeet new DTA eddreee 


get interrupt 24h vector 


yeeve it 
athen set it to IOERR routine 


areetore ES 


areetore interrupt 24h vactor 


ireetore originei DTA eddreee 


1GET_DIR reede the epecified directory and storee the ASCIIZ filename text. 
jumbe 


Entry: DS:0X - pathneme 
proc neer 
mov error_fieg,0 
mov ah,4Eh 
Mov cx,eeerch_ettr 
int 2ih 
mov cx,6 
je getdir4 
cap error_fleg,0 
jne getdir4a 
inc cz 
mov di, text_huffer 
celi copy. filename 
mov ah,4Fh 
int 21h 
je getdir2 
cmp error_fieg,6 
jne getdir2 
celi copy_fiienene 
ine cx 
cmp cx, 360 
jne tdiri 
getdir2: euh di,13 
getdir3: inc dl 
cmp byte ptr ce: [dil,8 
jne getdir3 
dec byte ptr ee: {dil 
mov @x,Cx 
dec 
mov 
div 
Rov 
getdir4: rat 
get_dir endp 
F] 


a 
COPY FILENAME co} 


mov ei,dte 
eadnet ioe 
eh cx 
Bov ex,i3 
rep moveh 


copy_fiianama endp 
Uy 


PC 





sinitiaiiee criticei arror fiag 
ifind ficet filename 

yeet eeerch attrihute 
sinitiate file seerch 

axero CX in cese no filee found 
sdone if no fiiee found 
yeriticed error fleg cleer? 
ano, then exit immediately 
ginitieiize file count 

geet buffer eddreee 

scopy filename to huffer 
scontinue file search 


sdone if nothing found 

adid e@ criticai error occer? 

ayee, then exit 

scopy next filename 

jupdate counter 

shuffer fuli? 

gno, go back for more 

3go back to etart of ieet filename 


Hee DI to next byte 

aie thie @ eero byte? 

ano, then edvance to next byte 
meark end of taxt with e@ 255 
acalcuieta number of pagee 


seeve higheet page number 


aget DTA eddreee 

gpoint SI to etert of fiiename 
aeeve CX 

filename iength ie 13 bytee 
scopy filename to etorege 
preetore entry veive of CX 


{Figure } continues) 





rupt 21h functions | through OCh and a 
few higher-numbered ones use another 
stack. Functions 0 and ODh and higher 
(with a few exceptions) use the same stack 
employed by interrupts 25h and 26h. 
(There are even provisions within DOS to 
let one routine call another and avoid the 
stack switch. DOS is one complicated 
picce of code. and exceptions will be 
found to almost any blanket generalities. ) 
Why some applications, like DOS, 
choose to use an internal stack is a matter 
of programming philosophy. BIOS rou- 
tines are reentrant (a flexibility the video 
BIOS takes advantage of) because they 


don't employ a special stack. They rely in- | 


stead on the assumption that the program 
that calls them has enough stack space to 
handle the PUSHing and POPing of sever- 
al words. In almost all cases that’s a safe 
assumption. Many memory-resident utili- 
tics use their own stack, however, to make 
absolutely sure that their stack require- 
ments won't overtax the system and crash 
the computer. The tradc-olf is that simply 
using the default stack is easier, requires 
less code, and is usually a sound practice. 
It's a shortcut often taken without being 
given a second thought. 


ACCESS TO DOS SERVICES = Working 
around the non-reentrant characteristic of 
DOS services to allow a resident utility to 
make use of them boils down, then, to 
making sure that your routine will take 
control only when an interrupt 21h, 25h, or 
26h is not being processed. The obvious 
way to accomplish that would be to inter- 
cept calls to each, set a flag indicating that 
processing is taking place when a DOS 
service is requested, and clear that flag 
upon exit. But there is an casier way, as we 
shall see. 

As it happens, DOS itself maintains an 
internal flag, sometimes called the Busy 
Flag, that any program can access to see 
whether a DOS routine is currently active. 
The address of that flag is obtained by call- 
ing interrupt 21h, function 34h. The seg- 
ment address is returned in ES and the off- 
set in BX. By checking that byte within the 
operating system’s work area before acti- 
vating a pop-up utility, and by refusing to 
hand control to it if the byte is nonzero, a 
program can ensure that one service call 
will not overlay another. 
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If you look up DOS function 34h in the 
DOS Technical Reference (or almost any 
programming manual, for that matter), 
you'll find it simply listed as **Used inter- 
nally by DOS.” That explains why the 
knowledge of how to use DOS services in 
memory-resident code isn’t widespread: 
Microsoft didn't document services like 
34h, apparently in an attempt to discour- 
age programmers from using them. All of 
us paid good money for DOS—and an out- 
rageous amount for the Technical Refer- 
ence—yet Microsoft won’t treat us as pro- 
gramming adults. Fortunately. other 
people have spent a great deal of time in- 
vestigating these forbidden territories (and 
disassembling PRINT.COM), and they 
have passed the useful information on to 
the interested public. 

A few sharp programmers may have al- 
ready spotted a problem in the offing. If 
resident utilities are to be prevented from 
acting when a DOS interrupt routine is in 
progress, what happens if a request for the 
resident program occurs during the execu- 
tion of a prolonged function like OAh, 
which reads an entire line of text from the 
keyboard? It's a real problem, because 
function OAh is active when DOS awaits 
command line input adjacent to the A> 
prompt. 


Enter interrupt 28h, another undocu- | 


mented DOS resource vital to the pro- 
gramming of advanced resident code. 
When function OAh is waiting for a key- 
stroke, it continually issues calls to inter- 
rupt 28h that can be picked up by anyone 
caring to intercept them. When an inter- 
rupt 28h is executed, DOS services higher 
than OCh may be safely invoked without 
risk of causing a system crash even if the 
DOS Busy Flag is set. A resident routine 
can set up its own interrupt 28h handler 
and feel secure in utilizing interrupt 21h 


| from inside it. 


Just why we can use only services num- 
bered higher than OCh from within an in- 
terrupt 28h routine is answered by remem- 
bering how DOS is structured. Of the three 
internal stacks that DOS maintains, one is 
used almost solely for calls to services | 
through OCh. Interrupt 28h is executed 
only by DOS routines in that range. Thus 
non-reentrancy restrictions are circum- 
vented if calls to functions numbered high- 
er than OCh are used and calls to OCh or 
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PRODUCTIVITY 


writs. dic proc neer 
mov snd_flsg,68 pinitialixs END_FLAG 
mov sx,528 1520 bytes parc directofty pags 
mov gst pags number in SL 
NOK bh rbyts to word in EX 
mul afind offset into TEXT_BDFFER 
mov itcansfer offsst to SI 
sda reomplete eddrese calcoletion 
mov Tepacity et etact ing cursor position 
mov ido 10 

wdicd: jsevs Line. counter 
esll write_line merits ons line 
inc dh rast cursor to next line 
mov dl,10 


Pop cx resetors line count 

cmp and_flsg,8 TEND_PLAG est? 

nas wdics ryss, then tsrcminets 

oop wdird ploop until sll lines ars dons 
wdirS: ret 
weits_dic 





ng. 
yentey? OH, DL - starting cow and column 


write line proc ness 
mov cx,4 

wlinel: puah cx 
push si text eddrsss 
Push dx curaor sddrsse 
eall writs_string jweits one sntry 
pop restcisva cucaor sddrssa 
sd@ 41,16 test cucsor to next fisld 
pop ei peatcisvs tsxt sddrsas 
sdd 3i,13 eet it for next writs 
Pop cx restciave count 
cap snd_flsg,@ TEND_FLAG sat? 
jos wline2 ryss, than sxit 
loop wlinel ploop until dons 

wline2: cet 

writs_line 


countsc 





WRITE, STRING writes en ASCIIZ string to ths displey. 
Entry: D&,DL ~- starting row snd column 
! DS:SI - string sddra 
Jorn ew nomen nnn m ener nn men nen ne en ene nnn nn nnn n nnn nane ne nnn nnn nn en anen nnn eenn 
writa_string proc nesr 
mov ah,2 geet cursoc to start position 
mov bh, video_pags 
int leh 
mov cx,l youtput one charsctsr st s tims 
writels lodab ygat s chsrsctsc 
og al,sl vis it s rsco? 
je writs3 rye thsn axit 
cap 81,255 pis it 255? 
js writs2 ryas, then set END_FLAG snd sxit 
mov ah,1E iprint charsctsr 
int 18h 
mov ah,2 ysdvancs cursor 
inc dl 
int 10h 
jJoap writs) Hloop until dons 
wreits2: mov and_flag,1 yest END_FLAG 
writs3s: ret 
wreits_etring 











lisse. window proc nesr 
mov sh,6 relear window with 8108 routins 
mov al,E yapecify clear function 
mov cx,030Ah ispacify window coordinetes 
mov dx,@c4Sh 
mov bh, tsxt_sttr qattcibuts to be used 
int 10h 
cst 
clear_window sndp 


ndow input line. 


elssr_input_line proc nesr 
3 Pan 2 past cursor to start of input line 


dx,020an 
bh, vidso_pags 


rthsn write e string of apacss 


(Figure f continues) 
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nov 
mov 
int 


PRODUCTIVITY 


al,32 
ce, 68 
leh 


ret 
slear_input_llne endp 


proc neer 


' 
Determine what typa of video adepter le inetelled. 


3 
mov 
mov 
int 
cmp 


ah,12h prepare for cell to Int 10h 
pr aen sfunction - requeet EGA info 
bl,20h sBL=10h? 


je Initl ayes: then no EGA instelled 
Or bhybh sBH=87 


jne 
jap 
dec 
mov 
int 
cmp 
jne 
dec 


ents tno, then it's o monochrome system 
nt. 

edapter sdecrement ADAPTER velue 

ah,15 get video mode 

10h 

e1,7 sie it mode 77 

Anit3 tno, then it'e e@ color syeten 
edapter geet ADAPTER to ® 


' 
Modify video parameter veluee for monocbrome, then initialise the cursor. 


2 
init2s eub video_segment ,688h eet VIDEO_SEGMENT for monochrome 


mov 
mov 
nov 


init3: cel] show cursor 


border_ettr,76b change ettributee for ponochrome 
teet_ettr,07h 

defeult_cursor, 8CBDh spet monochrome cursor definition 
geet cursor to defeult mode 


2 
wetermine the port eddress of the CRT Controller end etore it. 


, 
mov 
mov 
mov 
mov 
mov 


2 

3Get ond seve the 

' 
mov 
int 
mov 
mov 


' 

Seve and replece 

3 
mov 
mov 
int 
mov 
mov 


mov ah, 25h 


lea 
Int 
nov 
mov 
int 
mov 
mov 
nov 
lea 
int 
mov 
nov 
int 
nov 
nov 
nov 
lea 
int 
mov 
Bov 
Ant 
nov 
mov 
mov 
lee 
int 


we, 48h #point BS to BIOS date segment 
s6,ee 

di,63h point DI to eddrese word 

dx, ee: (di) get CRTC eddreee 
eddr_6845,de seeve lt 


eddreee of the DOS BUSY_FLAG, 


ah, 34h 3function 34h 
2h eget eddreee 
dos_esgnent ,ee peeve segment 
buey_fleg, bx peeve offset 


ell required interrupt vectore. 
ab,35h rget interrupt 9 vector 


1,9 

ah 

o1d9h,bx reeve it 

oldgh{2],ee 
’ gpoint it to KEYBOARD routine 

suc bey beard 


ah,35h rget interrupt 1Ch vector 
a1,1ch 

21h 

oldich, be reave it 

oldich [2] ,ee 

ah, 25h then point lt to T1MER 
de, timer 

21h 

ah, 35h get interrupt 13h vector 
e1,13h 

21h 

oldi3h,be seeve 1t 

o1d13h {21 ,ee 

ah, 25h ypoint it to BDISK 

dx, bdlek 

2lh 


ah,33h eget interrupt 26h vector 
@1,28h 

21h 

o1d28h,be saeve it 

01d428h{2),e8 

ah, 25h rpoint it to BACEPROC 

ge backrroc 


2 
HTerminate but remain resident in memory. 


? 
mov 
int 


de, offset Initleliee+8218 spoint DK to end of reeident code 
27h peerminate-hut-etey-reeident 


initieliee endp 


begin 
(Figure ? ends) 








lower are tenaciously avoided. 
Memory-resident routincs can ublize 
disk services and other DOS functions if 
the guidelines outlined above are follow- 
ed. There are still a few times when such 
programs can't pop up, however. Use the 
DOS TYPE command to list a long file 
and try to hring up SideKick in the middle 
of the listing. You'll find that SideKick 
won't come up. The DOS Busy Flag is set 
the whole time and interrupt 28h is not cxc- 
cuted, so a resident routine like SideKick 
that performs file /O can't break in on the 
running TYPE command. The system 
isn't perfect, but it’s the best that can he 
done until versions of DOS are developed 
that have real multi-tasking capabilities. 


INTERRUPTING POLITELY In addi- 
tion to guarding against violating DOS 
non-reentrancy characteristics, a memory- 
resident utility that accesses a disk must 
also be sure not to interfere with the appli- 
cations program it is interrupting. Every 
application, resident or not, that reads disk 
information has to set aside some portion 


of memory (or use the default area DOS | 


provides) to serve as a Disk Transfer Area, 
or DTA. Data brought in from the disk 
passes through this area on its way to the 
program that requested it. A resident pro- 
gram must define its own local DTA so 
that it doesn't overwrite data in the intcr- 
rupted program's DTA. In addition, it 
must save the original DTA address and 
restore it before exit. 

Another important but often over- 
looked consideration is what happens in 
the event of a critical error. A critical error 
is a special class of error that causes DOS 
to respond by generating an interrupt 24h. 
Control is shifted to the operating system's 
own handling routine. That's the routine 
that presents the infamous **Abort, retry, 
ignore?*’ message when the user tries to 
read from a drive without a disk in it. Any 
serious applications program written for 
PC-DOS that doesn’t use a telctype-style 
interface must employ a custom critical er- 
ror handler to prevent it from bombing in 
the event of an error condition, and the res- 
ident utility is certainly no exception. In 
fact, it's probably more important in resi- 
dent code, because the crash of a resident 
routine would probably destroy the under- 
lying program as well. A full-featured 
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At Tech PC we're out to capture your 
microcomputer business. No one matches 
our diverse line of high performance 
products, or our comprehensive system of 
support, warranty, and third party mainte- 
nance service options. Tech PC is a large 
Southern California computer design and 
manufacturing firm with computer research 
and design specialists, production engineers, 
technical assistance staff, qualified sales 
personnel, and a strong management and 
investment team to provide you with state of 
the art products, state of the art reliability, 
and state of the art economy. 


PORTABLES 


Tech PC Portable Computers come in four 
different base models to match your com- 
puting needs. Our entry level Tech PC® /88 
portable computer is designed to provide a 
non-obstructive profile, and has a capacity 
to hold two thirty megabyte hard disks, a 
high resolution monochrome monitor with a 
Hercules’ compatible graphics card to drive 
it with 800 by 400 lines resolution, and never 
before heard of 6 expansion slots in a port- 
able computer. If 4.77 MHz of Intel™ 8088 
power isn’t fast enough, try our Turbo 4.77 
to 8 MHz 8088-2 or optional NEC™ V-20 
microprocessor based portable machine. 
Designed to increase speed up to 170 
percent of a standard PC/88, the Tech 
PC /286 and Tech Turbo PC/286 portable 
units are state of the art in portable perfor- 


mance. The 80286 microprocessor based 
units can be fitted with up to 240 megabytes 
of high speed voice coil hard disk technology, 
and with the Turbo 80286 micro-processor 
the unit can manipulate large spreadsheets 
with unparalleled performance. 


PORTABLES 

TECH PC/88 PORTABLE 
Options: 

Tech PC/88 Portable with 20MB Hard Disk .. . . 

Tech PC/88 Portable with 1200 Baud 

Internal Hayes Compatible Modem and 

ZOMBIHaraiD isk) oop caer er eee $1549 

TECH TURBO PC/88 PORTABLE ........-.- $ 999 
Options: 

Tech PC/88 Portable with 20MB Hard Disk .... . $1449 

Tech PC/88 Portable with 1200 Baud 

Internal Hayes Compatible Modem and 


coker (ihe) 
$1349 


20MB)Hard Disks 900.) --ee errr er eeern $1649 

TECH PC/286 PORTABLE ............-...--- $1799 
Options: 

Tech PC 286 Portable with 20MB Hard Disk . . . .$2199 

Tech PC'286 Portable with 1200 Baud 

Internal Hayes Compatible Modem and 

20MBitlard! Disk: >). saree eres eee $2399 

TECH TURBO PC/286 PORTABLE .......... $1999 
Options: 

Tech PC/286 Portable with 20MB Hard Disk . . . .$2399 

Tech PC/286 Portable with 1200 Baud 

Internal Hayes Compalible Modem and 

2O0MB Hare) Disk creer eee $2599 
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Tech PC is a registered trademark of Tech Personal Computer, Inc. Hercules is a registered trademark of Hercules Computer Technology. 


DESKTOPS 


Tech PC Desktop Computers are designed 
for survival. The 88’s leave your desktop 
looking comfortably empty with their slim 
non-obtrusive profile; The 286’s give you a 
powerful presence with a clean lined sturdy 
chassis. Combined with a 12 inch, 800 by 
400 line amber monochrome monitor or a 14 
inch, 1280 by 800 black and white mono- 
chrome monitor you've got State of the Art 
staring Straight back at you. If 8 MHz 80286 
power isn’t fast enough for you. . .try the 
Tech Turbo PC/286 with its 10MHz 80286. 
The Tech Turbo PC/286 gives you the strongest, 
most powerful 80286 performance available 
from anyone, anywhere. . .available with up 
tc 15 megabytes of memory, the Tech Personal 
Computer Desktops represent the cutting 
edge of desktop microcomputer technology. 


Tech Personal Computers, Inc. is a full 
service manufacturer of Micro Computer 
Products and offers a complete line of 
Desktops, Portables and Multi-User 
Computer Systems as well as an accessory 
line of over one hundred enhancement 
products, Tech Personal Computers, Inc. are 
all backed by a full one year limited 
warranty with optional maintenance 
coverage and extended maintenance con- 
tracts available through Momentum Service 
Corp. For more information concerning 





~~ 


hundreds of MSC Service Centers through- 
out the United States, contact Tech Personal 
Computers, Inc. at (714) 385-1711. 


DESKTOPS 

TECH PC/88 DESKTOP gb SPM 
Options: 

Tech PC'88 with 20MB Hard Disk. . so GER) 

Tech PC 88 with 20MB Hard Disk, 

Monochrome Monitor, Hercules™ Pecans 

Mono/Graphics Card . ee . .$1179 

TECH TURBO PC’‘88 DESKTOP $ 629 
Options: 

Tech Turbo PC/88 Desktop with 

20MB Hard Disk. .$1079 


Tech Turbo PC 88 20MB Hard Disk, Monochrome 
Monitor, Hercules'’ Compatible 


Mono/Graphics Card .. ......... 04. 00. . $1279 

TECH PC 286iDESKTOP 322 Gee. $1399 
Options: 

Tech PC 286 with 20MB Hard Disk.. .. . ...$1799 

Tech PC/286 with 20MB Hard Disk, 

Monochrome Monitor, Hercules’ Compatible 

Mono/Graphics Card... 0.0... eee $1999 

TECH TURBO PC'286 DESKTOP “ . $1599 
Options. 

Tech Turbo PC/286 ae with 20MB 

Hard Disk... $1999 

Tech Turbo PC 286 with 20MB Hard Disk, 

Monochrome Monitor, Hercules! Compatible 

Mono/Graphics Card .. ............. $2199 
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Intel is a registered trademark of Intel Corporation NEC ts a registered trademark of NEC Information Systems. inc 
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# PROGRAMMING/UTILITIES 


memory-resident program that performs 
file VO must, therefore, point the interrupt 
24h vector to its own routine on cntry and 
then be sure to restore it to its original value 
on exit. 


INSIDE XDIR_ As is usually the case, 
knowing the theory behind the method is a 
necessary, but not sufficient, condition for 
implementing it. There is a multitude of 
details to take care of, from how to coordi- 
nate simultaneous interrupt interceptions 
to how to make one resident program com- 
patible with another. The best way to un- 
derstand these, however, is to look inside a 
program that uses them, such as XDIR. 

Like all resident utilities, XDIR begins 
by executing a section of code that sets the 
stage for the part of the program that will 
remain behind after termination. Once 
completed, the initialization code is effec- 
tively erased when the space it occupies is 
tumed back over to DOS. 

XDIR begins by determining what kind 
of video adapter is installed. This informa- 
tion is important because if a standard col- 
or/graphics adapter is being used, the pro- 
gram has to take special precautions when 
opening and closing the directory window. 
Writing directly to CGA video memory 
causes unsightly video snow unless mem- 
ory modifications are undertaken only dur- 
ing one of the retrace cycles or the display 
is tured off altogether before the writing 
takes place. XDIR does the latter when it 
writes the window to the screen. 


One popular way to detect the presence 


of an EGA video adapter is to check for the 
three letters *‘IBM’”’ (even the non-IBM 
EGAs have them) in the EGA BIOS area. 
XDIR uses another method. The EGA 
BIOS includes additional functions above 
and beyond the normal BIOS video ser- 
vices available through interrupt 10h. One 
of these is function 12h. With the BL regis- 
ter set to 10h onentry, function 12h retums 
aQora 1 in BL that indicates whether the 
EGA is in color mode (connected to a color 
RGB monitor) or monochrome mode 
(linked to a display like the IBM Mono- 
chrome Display). If there’s no EGA in the 
system, however, a call to 12h simply re- 
turns the value of BL unaltered. XDIR 
uses that key, and if no EGA is present, 
then the current video mode number is 
used to determine whether a CGA or a 
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BASIC PROGRAM TO CREATE XD1R. COR 


DPEN *XD18.COM” AS 4] LEN = 1 
PIELD 41,1 AS Ag 
CHECOSUM = 8 
roo 1 = 1 7 181 
LINESUM = & 


FOR 


J2#1 708 


READ OY¥TE 
CHECKSUM = CHECKSUM + BYTE 

LIMESUM = LINESUM + BYTE 

IP (@¥TE < 256) THEN LSET A$ = CHNS(BYTE) 
Por 42 


NEXT J 
READ LIMECHECK 
AF LIMECHECK <> LINESUM THEN POINT *Error in Line";288 + 18 * 1 


MEXT 1 
CLOSE 


1P CHECKSUM © 114681 THEM PHINT “Guccsssful Complstloni!® : EMD 
PHINT "COM flls ls not valldi" : ERD 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
BATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 

DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 

DATA 

DATA 

DATA 
DATA 

DATA 


1850 
1868 DATA 
1878 DATA 





231, 2 4, 
104, 
0, 
185, 
115, 


Ml, =112, 121,014, 
57e 56, 
45, 6B, 

117, 





Figure 2: The BASIC program for creating XDIR.COM. 
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monochrome board is installed. 

Next, the port address of the CRT Con- 
troller is obtained from the BIOS data area 
and stored away for later use. Then the un- 
documented DOS function 34h is called to 
Iet XDIR determine the address of the 
DOS Busy Flag. Why do it this early? We 
find ourselves in something of a eatch-22 
when we want to eheek the Busy Flag to 
see if the current ongoing process can he 
safely interrupted because if the PC is pres- 
ently in the middie of servicing an interrupt 
21h request, function 34h will crash the 
system. Therefore its address is saved dur- 
ing the nonresident phase, and the flag is 
accessed directly from inside the resident 
portion whenever XDIR needs to check it. 

The final initialization step is to save 
and replace all of the interrupt vectors that | 
XDIR will need. The program intercepts 
four interrupts (not including interrupt 
24h, whose vector is manipulated when 
the directory window is called up—not 
during installation), each of which plays a 
vital role in orchestrating the pop-up pro- 
cess. The keyboard interrupt, interrupt 9, 
is borrowed so that XDIR can look for a 
press of the Alt-period trigger key comhi- 
nation. The timer interrupt and the back- 
ground process interrupt (1Ch and 28h, re- 
spectively) are used in a coordinated 
munner to process a request to pop up the 
window. The final interrupt thats inter- 
cepted. interrupt 13h, is used in a way that 
deserves comment. 

Interrupt 13h provides all of the low- 
level BIOS diskette services for reading, 
writing, and formatting individual sectors 
and tracks. In a sense, these services are 
non-reentrant, just like the DOS interrupt 
21h services, but for a different reason, 
There's no problem with stack locations; 
BIOS routines don’t use an intemal stack. 
Instead, however, there is the omnipresent 
danger of interrupting the movement of the 
drive head from one track to another. If the 
resident routine performs any file 1/Q, the 
head will be moved from the position it 
was in when interrupted and will not he re- 
turned when the resident program passes 
control back to the application. XDIR in- 
tercepts interrupt 13h, maintains an inter- 
nal flag (abeled FLAG_13H in the source 
code) that reflects its status at any point in | 
time, and doesn’t let the window pop up if 
a BIOS disk service is in progress. 











244 
(Figure 2 ends) 
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Finally the end of the initialization 
phase is reached, and XDIR executes an 
intermupt 27h to terminate but stay resident. 

| An extra 6216 bytes are reserved beyond 
the end of the resident code to provide 
room for saving the screcn contents before 
opening the window and for the text of the 
filenames read in from the disk. The DTA 
and pathname buffer are located in the 


256-byte Program Segment Prefix, which | 


is no longer needed after the program be- 
comes resident. The net result is the sacri- 
fice of a small portion of your computer's 
usable RAM but the gain of a very power- 
ful and economical new utility. 

Most memory-resident utilities, once 
installed, check every keypress looking for 
their specific trigger combination. In this 
respect, XDIR is no different: it intercepts 
the interrupt 9 that's generated every time 





a key is pressed or released and, if it de- | 
tects a touch of the period key, immediate- 


ly queries the system to see if the Alt key is 
also being held down. What it does when it 
finds the trigger keys depressed, however, 
is quite different from what a typical resi- 
dent program does. 

XDIR can't blindly take control of the 
computer and open the directory window 
ready for input; instead, it must make sure 
that it didn’t interrupt a DOS service rou- 
tinc or a BIOS disk service. (if it did, it 
must wait until later to pop up.) Further, if 
the DOS Busy Flag is set, the routine must 
take advantage of an interrupt 28h if one is 
generated before the flag is cleared. It 
| sounds somewhat formidable, but it really 

isn’t. The XDIR keyboard handler doesn’t 
| even try to open the window, but merely 
sets an intcrnal flag called RE- 
QUEST_FLAG from 0 to | and promptly 
| exits. 

XDIR employs a pair of custom inter- 
rupt handlers for the express purpose of 
checking the REQUEST_FLAG and, if 
possible, opening the directory window. 
The first is the procedure labeled TIMER, 
which is invoked 18 times every second at 
each tick of the time-of-day clock. TIMER 
checks the REQUEST_FLAG and exits 
through an IRET if it's clear. But if the flag 
is set to 1, TIMER checks the DOS Busy 
Flag and FLAG_13h, which indicates 
whether or not a BIOS disk service is in 
progress. If both are clear, TIMER calls 
| the DIRECTORY procedure. DIRECTO- 
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DOWNLOADING XDIR 


he programs that appear in our Pro- 

gramming/Utilities column (as 
well as other programs we publish) can 
be downloaded by modem from the PC 
Magazine Interactive Reader Service. 
There is no charge for this service, but 
users are cautioned that these programs 
are copyright material and are made 
available only for individual, noncom- 
mercial use. You may make copies for 
others (including placement on non- 
commercial electronic bulletin boards), 
as long as no charge is involved. How- 
ever, making copies for any commer- 
cial purpose is strictly prohibited. 

The modem number for PC-IRS is 
(212) 696-0360. Set your modem and 
communications software to use 1200 
(or 300) bps, 8 data bits, 1 stop bit, no 


XDIR at a Glance 
Syntax: [d: ])[path]XDIR 


Operation: XDIR is a memory-resident 
utility that displays the filenames (up to 
a maximum of 360) in any legal drive 
and directory from within a running ap- 
plications program. Once loaded, ei- 
ther at the DOS command line or from 
within an AUTOEXEC.BAT file, 


pressing 
Alt-. 


(Alt-period) opens a window that can 
hold up to 40 filenames. The desired 





RY is the subroutine that actually opens 
the window, accepts input, displays direc- 
tory listings, and closes the window on 
exit. If either flag is set, however, TIMER 
simply ends without doing anything, con- 
tent to try again the next time it’s called if 
REQUEST_FLAG is still set. 

The second routine complements the 
duties of the first. BACKPROC (for 
BACKground PROCess) receives control 
any time an interrupt 28h is generated and, 
like the TIMER routine, checks to see if 
the directory window has been requested 
by looking at REQUEST_FLAG. If the 





parity. PC-IRS files with a.COM, 
-EXE, or .ARC extension require that 
you also use the Xmodem error-check- 
ing protocol; our other files (c.g., with 
extensions of .ASM or .BAS) can be 
downloaded using either regular ASCII 
or Xmodem transmission. 

XDIR.BAS, whether typed in from 
the magazine at your keyboard or 
downloaded from PC-IRS, will auto- 
matically create XDIR.COM when run 
once in BASIC. XDIR.ASM, also list- 
ed both here and on PC-IRS, allows 
you to modify the program but requires 
you to use a macro assembler (IBM or 
Microsoft) and the commands; 

MASM XDIR; 
LINK XDIR; 
EXE2BIN XDIR XDIR.COM 


drive and/or path is then entered, and 
the PgUp and PgDn keys are used to 
display files in excess of the initial 40 
listings. (To display the current directo- 
Ty it is not necessary to type in its path, 
pressing Enter will suffice.) Pressing 
Esc returns the cursor to the command 
line, and pressing it a second time 
closes the window and restores the con- 
tents of the interrupted applications pro- 


Because of its unusually thorough 
interrupt handling, XDIR is fully com- 
patible with SideKick and with most 
other ‘‘difficult’’ TSR programs. 


flag is nonzero, BACKPROC examines 
FLAG_13H and calis DIRECTORY if 
FLAG_I3H is clear. If FLAG_13H isn't 
clear, an IRET is executed to end the inter- 
rupt. You can see how TIMER and 
BACKPROC coordinate their responsibil- 
ities: each routine checks the same RE- 
QUEST_FLAG, and the first one that can 
answer a request to open the window does 
so, but only after clearing RE- 
QUEST_FLAG so that the other won't try 
to duplicate the action. 

The interrupt 28h handler doesn’t have 
to check the DOS Busy Flag because, as 
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Unless you are using ==QUICK cache, YOUr 


disk drives are slowing your 


Every time your computer uses the 





gine — 


QUIC Kcache is extremely easy to load and use. All you do is set 


the amount of memory to use for the cache, and QUIC Kcache does 
the rest. It even keeps track of the information you use most often, 
so if the cache memory is filled, QUICKcache automatically 


disk drives, you are losing valuable time. 
QUICKcache is an amazing program that will 


increase your computer's disk access speed by eliminating the need 
for physical disk access. QUIC Kcache is not an expensive hardware 
addition. QUICKcache is a disk cache (pronounced like cash) that 
uses fast RAM memory to store the programs and files you 
use most. 
FASTER THAN THE FASTEST DISK DRIVES 
QUICKcache works by loading the programs and files you use 
into your computer's memory and holding the information. When 
you exit and re-load a program, or when your application calls for a 
read from disk, QUICKcache immediately supplies the information 
from memory so your disk drives are not used at all! QUICKcache 
will astound you when it shows you just how many disk accesses 
and how much time you are saving. And because QUIC Kcache 
buffers more sectors each time you access your disk drives, the 
more you use your computer, the faster it goes! 
QUICKcache ONLY READS AND WRITES 
NEW INFORMATION 
QUICKcache is a “‘writing-through” cache so it is 100% safe. All 
new information is updated in RAM and on the disk so you never 
have to worry about power failures or system reboots. But if your 
programs and files have not changed since they were read from 
disk, QUICKcache prevents the system from over-writing them 
back on the disk. You not only save time, you prolong the life of 
your disks and your disk drives! 
QUICKcache WILL IMPROVE THE SPEED OF 


EVERY SYSTEM 
QUICKcache will increase the speed of any system from a 
“stripped-down” PC to a Turbo-charged AT (and compatibles). 


I rdney-Bock Guarantee if not 100% satist 
\ © Please send QUICKcache to: 
I Name. 


1 Address: 
' City. 
Telephone:. 


ONLY $49.95 Limited Time Offer 2 @ an 
‘ae 


replaces the least-used information with the new programs or files. 


ONLY QUICKcache GIVES YOU ALL 
THESE FEATURES: 


Speeds by eliminating disk access 

e Works with any floppy or hard disk drive 

¢ Prolongs disk drive and media life 

© Quick, Simple installation 

You set size of cache memory up to 2 Megabytes 

¢ Disable disk caching easily for disk copies, etc. 

¢ Pop-up Display of disk performance statistics 

© Compatible with ALL applications—including memory-resident 
programs 

e Works with regular or Above board memory 

© Completely transparent to users 

© Not copy protected 

© Complete user’s manual and documentation 

© Only $49.95 (with limited-time offer) 

© 30-day Money-back guarantee if not 100% satisfied 





State. ZI 


QUICKcache will speed up floppy and hard drives and can utilize up | Send to: NSU 2444, W. Main Street, St. Charies, IL 60474 


to 2 Megabytes of Above board memory. 


CIRCLE 220 ON READER SERVICE CARD 





1 OF cali (312) 377-5154 with your credit card for immediate shipment. 
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was outlined at the beginning, most DOS 
function calls greater than number 0Ch can 
be safely called from within a 28h handling 
routine. Note here an interesting point: the 
DIRECTORY routine can be called from 
either an interrupt 1Ch or an interrupt 28h 
handler. We really don’t care which one 
does it as long as the window pops up on 
the screen with minimal delay. The 28h 
Toutine can use only functions OCh and 
greater. The TIMER routine could safely 
use all DOS services because if it invokes 
the DIRECTORY subroutine, the Busy 
Flag must be clear. But since DIRECTO- 
RY doesn’t know which handler will actu- 
ally deliver control to it (and it could be dif- 
ferent each time), it takes a conservative 
approach and avoids low-numbered DOS 
function calls altogether. 

The DIRECTORY routine itself is the 
backbone of XDIR. When it is given con- 
trol by either the TIMER or BACKPROC 
routine, it immediately sets the PRO- 
GRAMLSTATUS flag to | to void any 
subsequent press of the Alt-period combi- 
nation. An STI instruction is executed to 
restore interrupts. Then it checks to make 
sure that the PC isn’t presently in a graph- 
ics mode or a 40-column text mode. (Mak- 
ing the program work in video modes other 
than 80-column text modes would add sig- 
nificantly to the amount of overhead.) 

A pair of video parameters has to be ob- 
tained and saved so they can be restored 
when the DIRECTORY routine is fin- 
ished. The cursor mode is defined by the 
starting and ending scan lines that form the 
cursor and are reported directly by inter- 
rupt 10h, service 3. The same function call 


| returns the cursor position as well, but that 


leads to a problem that crops up all too of- 
ten and merits closer inspection. 


CUSTOM VIDEO DRIVERS $A handful 
of programs (e.g., Lotus’s /-2-3) bypass 
the BIOS video services built into the com- 
puter and instead use custom routines writ- 
ten especially for the IBM family of video 
adapters. They do this because BIOS rou- 
tines are somewhat slow. These custom 
video drivers make life hard for a memory- 
resident routine designed to interrupt them 
without any destructive side effects be- 
cause they typically don’t keep the BIOS 


| informed of details like the cursor’s where- 
abouts. They move the cursor by writing 





directly to the video adapter’s CRT Con- | 
troller (CRTC) rather than by invoking | 
built-in routines that do the same. The re- 
sult is that the video interrupt will errone- | 
ously report the cursor position to a routine 
making a request. This creates a sticky sit- 
uation, one that can’t always be overcome. 
But fortunately, at least when it comes to 
finding the correct cursor address, there is 
a solution. 

The solution lies in obtaining the cursor 
address from the CRTC rather than from 
the BIOS. The routine CURSOR_AD- 
DRESS in the XDIR source code does just 
that. Both the Color/Graphics Adapter 
(CGA) and the Monochrome Display 





= XDIR buffers up to 360 
names so that the list 

can be examined with the 
PgUp and PgDn keys. 


Adapter (MDA) employ the Motorola | 
6845 CRTC, a small chip that allows a ras- | 
ter scan display to be driven in a variety of 
modes through a set of 18 intemal and ac- 
cessible registers. The EGA uses a custom | 
CRTC that has some degree of compatibil- | 
ity with the 6845. In each of those adapt- 
ers, the cursor address is stored in the form 
of a 16-bit video buffer address (similar to 
the PC’s text mode character cell address- 
ing scheme, but without the attribute 
bytes) that’s held in registers 14 and 15 of 
the CRTC’s intemal array. Once the port 
address of the CRTC is obtained (that's | 
why it was stored during initialization), the 
CRTC Address Register and Data Register 
can be manipulated to divulge the cursor 
address. CURSOR_ADDRESS illustrates 
the mechanics of the process and the trans- 
formation of the buffer address to row and 
column format. 

With vital cursor information stored 
away, DIRECTORY tums its attention to 
popping the directory window onto the 
screen. First the routine SAVE_SCREEN 
is called to save the screen contents, then 
OPEN_WINDOW writes the character/at- 
tribute pairs that define the window to vid- 





eo memory. The video signal is disabled | 


before the writing process begins if a CGA 


is being used and enabled again upon com- 


pletion. 
Next, IOSET is called upon to save the 


DTA address and interrupt 24h vector and | 


to replace each with pointers to locations 
within XDIR. Both tasks are crucial to a 
resident program that accesses the disk if 
it’s to be certain not to interfere with the 
application it interrupted. 

When the window first makes its ap- 
pearance on-screen, a flashing cursor sits 
poised on the top line awaiting input of a 
path string. The routine READLN is 
called to handle the receiving of input, and 
comes complete with its own routines to 


| write characters and perform backspaces. 


Why create a custom input routine when 
DOS function OAh offers the same ser- 
vice? Because DOS functions numbered 
OCh and lower can’t be used. Using it 
would be perfectly fine if the DIRECTO- 
RY routine was invoked from the TIMER 
module, but using OAh from within an in- 
terrupt 28h handler would be disastrous. 
With an ASCIIZ string in hand describ- 
ing the path to the directory to be searched, 
DOS functions 4Eh and 4Fh are used to 
read the directory information. Both func- 
tions are well documented in the DOS 
Technical Reference and other texts. If the 
path string ends with a backslash charac- 
ter, XDIR appends the string * . * so that 
all filenames found will be reported. If it 
doesn't end with a backslash, the string 
\*. * is added. If nothing was entered on 
the input line, the global designator * . * is 





used so that the current directory is target- | 


ed. A search attribute of 0 is specified so 
that subdirectories, hidden and system 
files, and volume labels will be ignored. 
And rather than let the filenames scroll by, 
XDIR buffers up to 360 names so that the 
list can be examined backward and for- 
ward with the PgUp and PgDn keys. 

After the first page of directory text is 
printed in the window, XDIR sits back and 
waits for a press of the Esc, PgUp, or 
PgDn key telling it what action to take 


next. Under normal circumstances BIOS — 
interrupt 16h is used to trap a keypress. But 


these aren't normal circumstances. Any 
time XDIR solicits a keypress, it calls the 
GETKEY procedure instead of explicitly 


using the BIOS service. GETKEY does | 
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essentially the same thing as interrupt 16h 
and even employs it, but it also does some- 
thing quite unique: it generates interrupt 
28h over and over while it waits. The rea- 
son? For complete compatibility with oth- 
er resident utilities like SideKick. 


KEEPING COMPATIBLE = To see why, 
try this short experiment. If you use anoth- 
er memory-resident utility from PC Maga- 
zine (my printer SETUP program, SET- 
UP.COM, in Volume 5 Number 12 will 
do), install it into memory, and afterwards 
load SideKick. From the DOS command 
line, pop up SideKick followed by the oth- 
er program. Both should work quite nice- 
ly. But then exit from both and, still from 
the DOS prompt, pop up the secondary 
utility followed by SideKick. You'll get a 
strange result. SETUP or the program like 
it will successfully come up, but SideKick 
will only respond with a series of audible 
chirps. That's SideKick’s signal that it 
can’t pop up. The reason is that SETUP in- 
terrupted the execution of DOS function 
OAh, so SideKick looks at the DOS Busy 
Flag and realizes it can’t take control until 
the flag clears or an interrupt 28h comes 
along. But the flag won’t clear until SET- 
UP hands control back to DOS, and SET- 
UP doesn’t generate an interrupt 28h. 
SideKick is helpless. SideKick might come 
up if this exact scenario were duplicated 
from within a running applications pro- 
gram rather than from the DOS command 
line, because chances are about even then 
that SETUP wouldn't have interrupted a 
DOS service in progress. 

The situation is remedied by having 
XDIR generate its own interrupt 28h calls 
while it waits for a keypress. That way, a 
program like SideKick can pop up at any 
time, even if XDIR itself was invoked 
from an interrupt 28h. It’s one of the little 
touches that make a program special, and 
it’s a must if it’s to claim true compatibility 
with other utilities on the market. 

When the Esc key is pressed to close the 
window, several things occur. First, the 
original DTA address and the interrupt 24h 
vector are restored. Then the contents of 
the screen that was saved before the win- 
dow was opened are written back to video 
memory. This effectively ‘*closes’” the 
window and reveals what lay beneath it. 
Finally, the cursor is set back to its original 
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location and unblanked, and the DIREC- 
TORY routine ends by retuming to the in- 
terrupt handler that called it. The handler 
in tum transfers control back to the pro- 
gram interrupted by the Alt-period key- 
press. 

The only remaining item of interest is 
the critical error handler XDIR employs. 
The routine IOERR gets control when a 
critical error is detected. The most com- 
mon such error is trying to read from an 
empty drive or damaged disk. The XDIR 
procedure GET_DIR is the one that calls 
functions 4Eh and 4Fh to read the directory 
information, and is thus the one whose 
malfunction might result in an interrupt 





= XDIR generates its own 
interrupt 28h calls so a 
program like SideKick 
can pop up at any time. 


24h. While a whole volume could be de- 
voted to writing critical error handlers, IO- 
ERR is a very simple one that does its job 
in only a few lines of code. 

When the operating system vectors to 
an interrupt 24h handler, a wealth of infor- 
mation is available to it describing what 
happened to cause the crisis. In addition, 
the stack contains the retum address of the 
error routine, the register values at the time 
interrupt 21h was called, and the retum ad- 
dress of the 21h code itself. IOERR simply 
sets an external flag called ER- 
ROR_FLAG to | indicating an error has 
occurred, sets AL to 0 telling DOS to ig- 
nore the error, and passes control back to 
the operating system with an IRET. Con- 
trol winds its way back to the instruction 
within XDIR (in the GET_DIR routine) 
that follows the interrupt 21h call that went 
bad. GET_DIR sees that ERROR_FLAG 
is set and exits back to the main body of 
XDIR with CX set to 0, indicating that no 
files were found, and XDIR prints the ‘‘No 
files found’’ message. 

Versions of DOS 3.0 and later provide a 
cleaner way to do the same thing. If AL is 


set to 3 when the user error handler ends | 





with an IRET, DOS fails the system call 
currently in progress. The traditional op- 
tions, and the only ones available through 
DOS 2.10, are to abort the program, retry 
the operation, or ignore the critical error al- 
together. If DOS 3.x were a unanimous 
standard, XDIR’s error handler could sim- 
ply exit with AL set to 3 and not have to set 
an extemal flag. But it’s not. Something of 
a double standard exists between 3.x and 
2.x, so the programmer has to write code | 
that will work on either. 


MODIFYING THE PROGRAM No 
program is perfect for everyone. That sim- 
ple axiom probably applies doubly where a 
resident utility is concemed, since it must 
walk a tightrope to avoid interfering with 
other programs like itself. The good news 
is that small modifications are easy to 
make when they're backed with the proper 
documentation. Armed with DEBUG, 
you can tailor XDIR for your own needs. 

XDIR is brought to life by a press of 
Alt-period. If that conflicts with a piece of 
software you want to use, here’s what to 
do: change the byte at offset address 
O18Ah to the scan code of the primary key 
you want to assign to bring up the window. 
Its present value is 52, the scan code forthe 
period key. If you want to use Ctrl rather 
than Alt as the secondary key, change the 
byte at 0192h from 8 to 4. 

As written, XDIR will display only nor- 
mal filenames when it searches directo- 
ries. Subdirectories, hidden files, system 
files, and volume labels are ignored. If that 
doesn’t satisfy your needs, change the byte 
at offset 014Dh in the .COM file (it’s cur- 
rently set to 0 and labeled SEARCH 
—-ATTR in the source code) to the search 
attribute value you want, as outlined in the 
documentation for DOS function 4Eh. The 
following table lists each file type and the 


corresponding attribute value: 
Hidden 2 
System 4 
Subdirectory 16 


Setting the search attribute byte to 16, for 
example, will tell XDIR to display subdir- 
ectory names as well as filenames. The 
values listed above are additive, so setting 
the byte to 18 would result in hidden files, | 
subdirectories, and normal files being list- 
ed. The DOS Technical Reference men- 


PC MAGAZINE # APRIL14,1987 
332 








The expert’s solution to 
complex systems problems. 


When there‘s a question concerning networking. 
systems design and integration, applications 
development, data-communications, PC-to- 
mainframe connections—just about anything 
that deals with computers— we'd bet that others 
in your company tum to you. the systems expert. 


Being knowledgeable about microcomputers is 
very demanding, and not many people take 
the time or trouble to stay up-to-date. But you do, 
and that’s what keeps you in such high demand. 


That's why PC TECH JOURNAL is so important to you. 
As aregular reader of PC TECH JOURNAL you receive 
comprehensive, hands-on reviews of the software 
and applications you have to know about. 

You'll find well researched articies about systems 
design and integration, and discover techno- 
logical innovations that will help you increase the 
performance and efficiency of your system. 










Only in PC TECH JOURNAL Can you find expert cover- 
age on iRMX based real-time operating systems, 
evaluations of 6 BASIC interpreters, 9-track tape 
subsystems, and how to best obtain the perform- 
ance of a 525] terminal on PCs, XTs and ATs. 


PLUS, you'll receive our special 13th issue, the 
PC TECH JOURNAL DIRECTORY, 
the most comprehen- 
sive, indexed reference 
guide and resource 

to the products and 
applications covered 
in PC TECH JOURNAL. 


Subscribe today and 
save 50% OFF the annual 
single-copy price 
of $53.35. 


Mail the attached post-paid card or call 
1-800-852-5200 today! 


ONE YEAR (13 ISSUES) ONLY 
$26.70 —SAVE 50% 

TWO YEARS (26 ISSUES) ONLY 
$53.35—SAVE 50% 

8ZG48 










SELECT: Automenu> 


It’s the industry standard for 
a menu ayatem. 

There's no easier, faster or more 
flexible menu system available for 
your PC than Automenu™ from Magee 
Enterprisee. No wonder so many 
organizations are selecting It as their 
etandard menu facility. 

Automenu™ is written in assembler, 
60 you or the users you support can 
move instantly from one application to 
another without using DOS commands. 

Automenu”™ is more comprehensive 
than any other menu system — you can 
set up as many menus, with as many 


«¢ COPYRIGHT 1987 MAGEE ENTERPRISES 


: " 


ee and Fert 
. COD, and 


features and options, as you want. It’s 
powerful too, with such facilities as 
automatic execution of commands and 
routines at preeet times 

All of this at a very affordable $50 for 
a complete registered copy or $10 fora 
shareware starter kit. Call or 


write to place your order now. ee 
Automenu”™- the first menu pothoy 
syatem and still the best. 


MAGEE ENTERPRISES 


Mise 


AUTOMENU™ IS A TRADEMARK OF MAGEE ENTERPRISES. 


7 


jal inc 
Massachusetts Avenue 
Arington MA0217%4 
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Requirement 
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tions a volume label bit in addition to the 
rest. Don't set it. A search that includes 
volume labels as a target will automatical- 
ly ignore everything else. 

If you have a color system and don’t 
like the program’s default color scheme (a 
red border with white text printed against a 
black background), this, too, is easy to 
modify. Change the byte at 013Ch to the 
desired border attribute and the byte at 
013Dh to the new text attribute. They ap- 
pear in the source listing as the bytes BOR- 
DER_ATTR and TEXT_ATTR. All of 
this has no effect in monochrome. 


IN CLOSING § The PC-DOS operating 
system provides applications program- 
mers with some of the most sophisticated 
coding tools available. Its built-in routines 
are nothing short of crucial for a program 
that must communicate with disk media. 
Learning how to deploy non-reentrant 
DOS routines from inside a resident utility 
is no picnic because there is precious little 
material on the subject, yet it's one of the 
more useful skills a programmer can leam. 
| It’s as if that knowledge were a deep dark 
secret that can't be trusted in the hands of 
the average user. Microsoft continues to 
foster that notion by withholding docu- 
mentation on DOS function 34h and a host 
of other useful services. In reality, there’s 
nothing hard about it. Just follow a few 
simple rules and it’s a cookbook process. 

I hope this article sheds some light on 
| an interesting but elusive subject. Utilities 
| like XDIR are fascinating and deserve 

their own little niche in your library. With 
major software companies like Borland 
and Microsoft collaborating on establish- 
ing standards for the structure and behav- 
ior of memory-resident programs [aided, 
we hope, by such independents as the 
| Ringmaster team—Ed.], the days of utili- 
ties that won't work with each other and 
can't be uninstalled from memory should 
be nearing an end. But even with the ac- 
ceptance of new interfaces like Windows, 
don’t write gems like SideKick off too 
soon. Just as there will always be room for 
improvement in any operating system, 
there will always be programmers waiting 
to plug the holes. PG 





Jeff Prosise is a frequent contributor to PC 
Magazine. 
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Switch- 

selectable 
compatibility 
with IBM, PC, 
XT, AT, PC}, 
AT&T and all 
compatibles. 
IBM's new 


Switch allows you 
to swap position of 
Ctr! and Caps lock. 
IBM moved Ctrl to 
bottom row, you have 
no choice! 











TURBO-101 


Borland’s Turbo Lightning FREE 





ENHANCED KEYBOARD 













for the 10 million PC users IBM just ignored! 


18M just announced their new 
redesigned “standerd” keyboard for per- 
sonal computers. There's only one problem: 
it won't work on your IBM computer If it 
was purchased prior to June 1986 or on any 
PC compatible purchased et any time! 


Not to worry. Our new Turbo-107 Enhenced 
Keyboerd gives you the layout end en- 
hencements of the IBM with some logicel 
improvements (see ebove photo). And it 
works on your existing PC, XT, AT, PCjr, 
AT&T, Epson and virtually ell compatibles! 


Get Boriand's Turbo Lightning ~ 

For FREE! 

To reelly turbocharge 

your productivity, we ere 

including, free-of-charge, 

Borland’s red-hot Turbo 

Lightning software with 

eech keyboard. Now, 

when using SideKick, WordPerfect, Micro- 
soft Word, 1-2-3 or most populer progrems, 
our Turbo-101 Keyboerd will check your 
spelling as you type, gives you Instent 
access to Random House's 80,000-word 


The Turbo-101 fs the best data entry tool 
since the pencil! 

For users of spreedsheets like 1-2-3, the 
Turbo-101's separate cursor controls end 
numeric keypad makes entering numeric 
data into cells and moving from cell to cell 
es natural as moving your fingers. And for 
word-processing, the ‘Selectric’ typewriter 
layout makes the Turbo-101 as easy to 
use as a pencil; and with the extra large 
Enter, Shift & Control Keys, you'll make so 
few mistakes, you won't even need an 
eraser! 


SPECIAL OFFER! 


ONLY $149.95* FOR BOTH 

KEYBOARD & SOFTWARE 
Includes 30-day money back 
guarantee and 2 year full warranty. 
To prove that we don't Ignore you 
or your pocketbook, you get our 
Turbo-101 Enhanced Keyboard and 
Boriand's Turbo Lightning for an 
astounding $149.95." No, you didn’t 
read it wrong. During thie amazing 
introductory 


Up to now, DataDesk International may be one of 
the best kept secrets, but here's what's being sald 
ebout our first end-user Keyboard/Borland 


software bundle: 


“Who Caa Pass Up a Deal? 
Departmeat. Taib aboat aa 
aggressive prodact!” 
Joba C. Drorab, 

InfoWorld Mar &6 


“St solves all of the problems 
exbtbtted by their regaiar 
PC/XT heyboard...ii's a 
greal bargaia!” 

PC Prodactivity Digest 

May &6 

“DataDesk intl, bas designrd 
a sturdy and haadsome key- 
board that bas tactile re- 
sponse...is the hardware 
bargaia of the year” says 
Charles Hambie, Oregonian 
Jan & 


“The best part of ihe key- 
board Is the way it feets. it's 
ideal! Aad fas i. fee aever 
worked on a keyboard wtib 
aaicer tonch.” 

Business Compater Digest 
Ang 86 


“48's a good beyboard. Good 
feel: ibe beys bave tactile 
feedhacb. No mush ai ali. 

This is aboat as good a key- 
board deai as you re iikeiy 
to find... fbave absointely no 
bestiatioa in recommead- 
ing ibe Modei PC8700." 
Jerry Ponrnetie, 

Byte Magazine Sept. 86 


“This beyboard is aeat to 
type oa aad feets sotld. i 
bas tactile feedbacd beys...f 
caa type mach faster on ii." 
Test Drive Scorecard: 
DataDesh- 10 Key Troaics-9 
Telecoanect Magazine 

May 86 

















Concise Dictionary end 60,000-word keyboard and software for 
Theseurus end much, much morel than most software programs 

“Lightning's good enough to make by themselves! Now, if you're 

programmers and users cheer, executives still feeling Ignored, you can 

iber soft pant p. 
fle Scronpac ot PC Week, sale seperately bata Si 
‘Turbo Lightniog retails for $99.95! wants you to do...and buy 
@ new computer to get their 
A s keyboard! 
Os iu credit card orders call 










™ datadesk ° 


tENTERNATIEONAL 


7650 Haskell Avenue 
Van Nuys, Californie 91406 (818) 780-1673 


Turbo-101 ia a tragemark of OataDesk internaonal Turbo Lightning ia a 
trademark of Boriand Internationa! IBM and IBM AT ara registered trade- 
Marks of tnternalonal Business Machines, Inc, 
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Buy Eight Months, 
Get Four Free. 


STANDARO 80-COLUMN THOMSON 132-COLUMN 


(Screen generated using STB Chautteur HT video adapter ) 


re 


A THOMSON fs | 


The Thomson Spreadsheet Monitor 












Standard 12” monitors let you work with them with 80-column clarity. 


about eight months of spreadsheet data at once. Which means 65% more spreadsheet. 
Which is fine if you live by eight-month years. More windows. More detail. And, of course, 
Most people, however, are used to twelve no more scrolling from August to December, 
months on the calendar. But unless you enjoy or eyes giving out from strain in mid-Sep- 
scrolling and squinting—and a lot of it—you tember. And at $295” (what you could easily 
cantt work with a full twelve months of data pay for a 12” monitor), it’s like getting those 
ona regular 12” monitor. extra four months on the screen for free. 
So it’s for you, frustrated spreadsheet user, Call 1-800-325-0464 (in Calif, 
that Thomson proudly introduces the 14” 1-800-237-9483; in L.A., 213-568-1002) to find 
SPREADSHEET MONITOR. Using the neces- out where you can buy the Thomson 


sary graphics card, it not only lets you see 132 SPREADSHEET MONITOR. Do it now—who 
columns of data all at once, it lets you see knows how many months you've lost already? 


NS 
The Vision of Personal Computers™ 


©1987 Thomson Consumer Products Corporation 5731 W. Slauson Avenue, Suite Hl, Culver City, CA 90230 
“Suggested retail price. Thomson is a trademark of Thomson S.A. STB and Chauffeur HT are registered trademarks of STB Systems, inc. 
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Importing mixed text and numbers in Release | of 1-2-3; ignoring columns when printing; 
your cursor as bathysphere; more on displaying column letters. 


SKIP COLUMNS WHEN PRINTING 
When printing a report in /-2-3, have you 
ever wanted to skip over one or more col- 
umns of data without changing your work- 
sheet? It's easy: just use the borders option 
of the /Print command. 

In the example shown in Figure I, the 
top chart is your original worksheet, and 
the smaller chart below it is all you want to 
print. By defining cells C3 to F14 as a col- 
umn border, you ensure that that part of the 
workshect is printed in the leftmost col- 
umns. By then defining cclls M3 to N14 as 
the regular print range, you force /-2-3 to 
skip columns G through L when it prints. 

The macro, \P. contains the commands 
to set up both the border columns and the 
regular print range. At the keyboard, the 
actual command sequence for setting up 
borders would be /Print Printer Options 
Borders Columns. 

This technique works for all versions of 
1-2-3. Also, if you want to skip rows in- 
stead of columns when you print, you can 
use the Options Borders Rows sequence. 

Debbie Lee-Cassimus 


A new trick for an old dog. 


FINDING THE COLUMN LETTER 


In the Spreadsheet Clinie of November 11. ; 


1986 (Volume 5 Number 19), you pro- 
posed several ways to find the column let- 
ter of a cell address in /-2-3. You can do 
this more easily with the @ char function 


| than with a lookup table containing the al- 


phabet. 
The formula in cell D8 of Figure 2 is all 
you need. It adds 64 to the number re- 





BARNETT, MIKE 
@ROOKS, SHEILA 
CASK, RANDY 
CASSIMUS, DAVID 
LEE, MARY 
LEONARD, LARRY 
WILLER, PENNY 


BARNETT, MIKE 


RANDY 
CASEIMUS, DAVID 
LEE, MARY 
LEONARD, LARRY 
MILLER, PENNY 


Bacre that printe only these columns: 
\P /ppobcC3. FI4°qrM3.61 ¢"agq 





Figure 1: A t-2-3 macro (\P) that allows vou to print only selected columns (shown in the lower 
part of the figure) fron the wider spreadsheet (shown in the upper part). 


cELL 

CONTENTS cE Contente of current cell. 
POSITION Addreee Df current cell. 

ROW Row number pf current cell. 
COLUAN Column letter of current cell. 


CONTENTS 2 Contents pf current cell. 





Soe ene ee ene eee 2 eo ew 
FORMULAS: 
CONTENTS @@ (D6) 


POSITION +D8& @STRING (D7 ,9) 
ROW @CELLPOINTER ("row") 


COLUAN OCHAR (64+ @CELLPOINTER("col")) 
CONTENTS 2 @@(@CHAR (64+ @CELLPOINTER ("col") ) S@STRING (@CELLPOINTER("row") »8)) 





\ Figure 2: Several different ways to use @ char in finding the column letter of the current cell. 
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turned by the @ cell pointer function so as 
to produce the proper LICS code and dis- 
play a letter. The only drawback to this 
scheme is that after the letter Z there is ob- | 
viously no LICS code for AA, AB, etc., 
and you will get incorrect results. Howev- 
er, more often than not, 26 columns may 
be all you need in a worksheet, so you 
won't have to go past Z. 

The other formulas in the figure are 
elaborations on the one in D8. D6 simply 


| combines the information in D7 and D8 to 


| column letter of a cell 





« Youcan find the 


address more easily with 
the @char function than 
with a lookup table 
containing the alphabet. 


| return both the row number and the col- 


| The technique used in cell D8 is rough and 


umn letter. DS uses @ @. to retum the con- 
tents. Finally, the formula in D10 com- 
bines all these functions to return the 
contents of the current cell by first estab- 
lishing its address. 
Michael J. Hillyer 
Columbus, Missouri 


ready, and Mr, Hillyer is candid about its 
limitations. Although a lot of models will 
Sit iano columns A to Z, a lot won't, (See 
next submission for a trick that works past 
column AA.) 

The formula in DIO is an interesting ex- 
ercise, but if you just wanted to return the 
contents of the current cell you would more 
naturally use @ cellpointer{ “contents” ). 


MORE ON COLUMN LETTERS 
The first formula in Figure 3 displays the 
column letter of any cell that contains the 
formula. It will work in any part of the 
spreadsheet and is not limited to the cells in 
columns A to Z. 
Todd Barringer 
Kirkland, Washington 








| the row number. Since vou want only the 
| column tener, the formula uses (@ mid to 


a 


CERO =) 


F 





eer, k ad Pa 
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@MID( @CELL( "ADDRESS", A$1..A$1) ,1,@IF (@CELL("COL",A$1..A$1) <*26,1,2)) 


@MID( €CELLPOINTER( “ADDRESS") , 1, @1F ( @CELLPOINTER ( *COL") <=26,1,2)) 


Figure 3: A formula that returns the column letter of the cell containing the formala (top) and of the 
carrem cell (bottom). 


This is a clever use of the @ mid function to | to send the cursor to the bottom of a col- 
get around the fact that \-2-3 displays the | umn even when there are blanks in the col- | 
address of a cell but not the column letter | umn. (The usual {end}{down} method will 
alone. stop at the first blank cell.) It used a macro 

@cell(‘address’’ A$1..A$1) by itself | to bounce the cursor off row 8192 and then 
would display both the column letter and \ back to the first nonblank cell. 

As shown in Figure 4, I have refined the 
macro slightly so that it will work in what- 
ever column the cursor is in. The formula 
in the cell named BOTCOL takes the first 
three characters of @cellpointer(*‘ad- 
dress’’) and adds 8192 to complete the 
{goto} command. 

James R. Hunter 
Los Angeles, Califomia 





truncate the display. The @ if function 
tests to see if the column number (remem- 
ber, it's a number, not the column letter) is 
less than or equal to 26—tshat is, if it's Ato 
Z. If it is, the formula displays only the first 
letter of the address; if it's greater than 26 
(AA and beyond), it displays the first two 
characters of the address. 

I liked this formula so much that I 
knocked out a version that works with 
Gcellpointer, which solves the one prob- | 
lem in the previous item. 1 have included 
this in Figure 3, as well. 


IMPORTING TEXT AND NUMBERS 
It’s sometimes necessary to import text 
files into /-2-3. Often these files are pro- 
duced by other programs and contain 
mixed data with both text and numbers. 
Unless the data has been properly pre- 
pared with quotation mark delimiters, the 
/File Import Numbers command will leave 
out text. /File Import Text will import all 
the data, but as labels that can be up to 240 


GETTING TO THE BOTTOM 

I read with interest the submission to 
Spreadsheet Clinic of October 28, 1986 
(Volume 5 Number 18) that showed how 


\B 
BOTCOL 


{recale BOTCOL} 
goto] 

$A$6192 

“fend} {up} 


Formula for BOTCOL: 
@LEFT ( €CELLPOINTER ("address") ,3)&"8192" 





Figure 4; A macro that sends the cursor to the bottom of the current column. 


Ol SN-723TS PART NO 1 $123.00 
{ original data in column F ) 


t 
cell Bl = @VALUE(@MID($P1,25,6)) 


! 

call Cl = @MID(SF1,9,2) 
| ell] Al = @TRIM(@MID($P1,3,6)) 
call Al = @VALUE(@MID($F1,0,2)) 


! 
| cell Dl = @MID(§P1,13,9) 
{ 
( 
cl 








Figure 5: An alternative to the Release 2.0 method of parsing mixed data in 1-2-3. 
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End Financial Hassles°49, 


Guaranteed. 


It’s tax time again. Wouldn't it be great if 
your computer could hand you the numbers 
you need? Now it can with Quicken® the 
breakthrough financial software for business 
and home. 


Quicken does the paperwork for you. 
The secret is automatic macros that 
eliminate repetitious clerical work. It writes 
checks, keeps the books, tracks spending, 
and reconciles. ..all automatically. 

Need to know your charity spending? Fire 
up Quicken and select the Search & List 
feature. Type “charity” and the time period 
you want, press one key, and zap, there 

on your screen is the total dollar amount 
and a list documenting every item of the 
deduction (showing date, payee, memo, 
dollars, and check number). Want a paper 
copy? Press another key andit’s yours. 


Need medical, business, T & E, or other 
expenses? Need income and expenses 
by rental property, by job, or by client? 
The answer, and the itemized list, are 
just keystrokes away. 

And Quicken also links to 1-2-3.9* 
Symphony,* and Apple Works? You 
design the financial reports exactly as you 
need; Quicken’s Transfer* automatically 
fills in and updates your spreadsheets 
every month. 


Critics Hail A Breakthrough 


—InfoWorld Review Board 


“it's more then good—It's Indispenslbis. 
Home end smell business checking software 
ussd to bs loo expensive, too hsrd Jo uss, too 


tigid, snd it took too long to uss. Quicken hss 
chsnged all that." 
—Ken Landis, A+ Magazine 


“,. truly saves time when It comes to paying 
bilis end kseping track of tax-deductible 
itsms.” Fi 
—Parents Magazine 
“l've never sssn such sn sssy-to-uss msnus! 
or software that's so simpls to uss.” 
—Martin Blumenthal, InCider Magazine 





Compatibitity: 

Quicken: IBM® PC, XT, AT, PCjr and compatibles with 
192K RAM. Apple® lIGS, Ilc and Ile (Ife requires extended 
80-column card) with 128K RAM. One or two Aoppy disk 
drives or hard drive (3.S" drives OK). Any printer. Nomodem 
or spreadsheet software 

Tax Reform Analyzer: Requires Lotus 1-2-3, Symphony, 
SuperCaic4# Multiplan? AppleWorks, or compatible 
spreadsheet. 


Quicken eliminates hassles every 
month. It’s bill-paying time. Select 
Quicken’s Write Checks feature, press two 
keys, and zap, Quicken’s macros write out 
the first check, letting you pick how much 
to pay. Quicken prints the checks. You 
just sign them and slip them into Quicken 
window envelopes. 


While it’s working, Quicken updates your 
records, balances, and saves to disk. ..all 
automatically. Need to record a check you 
wrote at the store? No problem. Quicken's 
macros update your records in an instant. 
Dread reconciling the checkbook? Quicken 
makes it simple. And it’s so automatic it 
even helps fix your mistakes! 


Vastly faster and simpler than old- 
style finance software. Quicken is the 
first finance software that’s truly simple. 
No accounting mumbo-jumbo (no “debits, 
no “parameters”). The first that’s truly 
fast...200% to 300% faster than old-style 
finance software. The first that’s actually 
recommended by leading banks across the 
U.S. and Canada. 


For every business and home—whether 
you pay 15 or 500 bills per month. Handles 
unlimited numbers of expense categories. 


At $49, Quicken pays for itself. 

With our unconditional 30 day money-back 
guarantee, you can’t lose. Order now 

and get the Tax Reform Analyzer as 

a free bonus! 


” 


© Quicken's Transfer ts included on the Apple program disk. 
The 1BM version comes ona separate disk costing $15, 


Product names are trademarks of their respective 
manufacturers. 


e/ 
io 
Beat the New Tax Law. $a. 


The new Tax Reform Act is creating a new 
class of winners and losers. The winners are 
using the new law to slash their taxes. 
Quicken’s new Tax Reform Analyzer gives 
you the answers you need: 

Does the new tax law help me or hurt me? By 
how much? What should I do to cut my taxes 
under the new law? How must I change my 
withholding to avoid IRS penalties? 

No knowledge of the new law is needed. Just 
type the key numbers from your last tax 
return into the Analyzer. The Analyzer does 
all the calculations and shows tax returns, 
concise summaries, and graphs** of your 
taxes for 1986, 87, and 88. 

















YOUR TAX BILL 


19té 19871918 F 





The Analyzer tells you what to do to cut your 
taxes and how much you'll save each year. You 
can save hundreds or thousands of tax dollars 
starting right now! 

The Analyzer is powerful—it handles your 
1040 and schedules A, B, D, E and W, plus 
the new W-4 form. Yet, it's easy because 

it’s a disk of worksheet templates that run 

on Lotus,® AppleWorks, and other popular 
spreadsheets. 

Incredibly, the Analyzer costs only $29! 

So order today, or buy Quicken and get 

the Analyzer FREE as a tax time bonus. 


Details are also in specially marked boxes of 
Quicken. Free offer expires 4/15/87. 
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I Call 800-624-8742 (In CA call 800 468-8481) Or send coupon with payment to a G % I 
a | 
Intuit, 540 University Ave., Palo Alto, CA 94301 Lon 
I 7 I 
I 30-Day Unconditional Guarantee: irnot completely satisfied, return Quicken within 30 days i 
for full refund, but feel free to keep Tax Reform Analyzer. 
i OD Quicken and Tax UO Quicken Transfer Ulility for 1 Tax Reform Analyzer I 
J] Reform Anaiyzer, #49. IBM (not needed for Apple), $15. without Quicken, $29. ff 
J] Please enclose $3 shipping and handling, (plus sales tax if in CA). Check one: Check one: [] IBM I 
BC Check enctosea C1 Visa CO MasterCard — an tt | 
10 P.O. ease, 
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@ SPREADSHEET CLINIC 


characters long. This is not a convenient | 


format for manipulating data. You can 
write macros that break up the data into 
separate columns, but Figure 5 demon- 


| strates a method that uses /-2-3"s string 


functions to do the same job. 
First, import your data as a text file. ina 
part of the spreadsheet adjacent to where 


you actually want the data. In Figure 5, | 


| cell Fl contains a sample line of mixed text 


and numbers, imported as a long label. Ina 
real example there would be many lines of 
data in the same format. You actually want 
this data not in column F, but in columns A 
through E. You want the numbers to be 
values and the text to be text. 

Adjust columns A through E to the 
proper width for the data. Then enter the 
mid formulas in Al to El, as indicated 
in the figure. Each formula indicates 
which part of the label in Fl should be ex- 
tracted and displayed. Where you want 
numbers, as in cells Al and El, use the 





Laptop Users: 
“This thing is fabulous” 





PRODUCTIVITY 


(a value function. The @ trim function is 
not always necessary. but it will clean up 
misaligned character positions by elimi- 
nating leading and trailing spaces. 





= It’s sometimes 
necessary to import text 


| files that contain both 


text and numbers. 


Once you've entered the first row of 
formulas, copy it down to as many rows as 
you have rows of data. You can then use 
the /Range Value command to change the 
formulas into actual values. Your data is 
now fit for use in a spreadsheet. 

Although this isn’t exactly an elegant 


solution to the problem, it does work. 
Peter Hendel 
Alpharetta. Georgia 


No, it’s uot elegaut. Release 2.0 of 1-2-3 
has a (Data Parse command that does the 
satue job, but it's uot elegant either. | think 
Mr. Heudel's nethod is certainly no slow- 
er than /Data Parse, aud it las the advau- 
tage of being coinpletely under the control 
of the user. 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through PC Magazite’s Spreadsheet Clin- 
ic. We'll pay you $50 for anything we 
print, plus cut extra $25 if vou submit it on a 
disk. \f you send a disk, please include a 
printout. Mail your contributions to 
Spreadsheet Clinic, PC Magazine, One 
Park Avenue, New York, NY 10016. Do 
not use MCI Mail. however, since code is 
often mangled in transmission. Pi 
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350 Plus IC 
High Performance 
Printed Circuit 
Board CAD 
for 


WHITE CRANI 


SYSTEMS 

-454- “Reprinted from PC Magazine 
AOC ASAIN February 10, 1987 
Suite 151 Copyright 1987 Ziff 


6889 Peachtree Ing 


Boulevard 


Norcross. Georgia 


30092 


John C. Dvorak* 


We couldn't agree mare with John Dvorak, and couldn't 
have sad it better: “Buy the Brooklyn Bridge from White 
Crane Systems... . It's a combination cable and software 
package that hooks the Toshiba or Zenith {and other MS- 
DOS laptops) to your PC, XT or AT via the serial port and 


a allows you full access to all the disk drives of bath 

Machines for effortless file transfer (at 115K bits per 
BROOKLY N second)... Installation 1s a snap. It works first time out, 
BRIDGE no glitches It’s transparent. It's great And since it's 


priced at $129.95, it would be silly to buy an add-on drive 
for your MS-OOS laptop. 


“Call the company at (404}454-7911 or write them at White 
Crane Systems, 6889 Peachtree Industral Boulevard (Suite 
151), Norcross, GA 30092. My highest recommendation.” 











Communications Company 
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$975.00!! 


All the features ol Engineering Workstation CAD, on XT or AT Personal 
Compulers—end ol en elfordeble price! 
© 1 mil data bese, 32” x 32” ores. up la 30 layers & 250-359 IC's 
© Autamalic and Intaractive Placemanl aids. including Gynamle Rubbar- 
banding, Connection Length Meesuremant, Auto Pert Swepping, ond 
other alds 
© interactive Routing on eny grid Irom 1 mil upwsrds, |.e..5, 19. 15.29, 
25, 50, etc. Thru, Blind and Buriad Vias ol Slandard and Micra size. 
Fitied trecks end peds et the CAT. Fine Line Design—2 trecks between 
IC's. Track Segment thickening. Angles et 90, 45 ond 1 degree. 
© Auto Routing (optional) © Acto Air Gop Checking 
© 2-0 Documentetion copebility © TTL/CMOS Library included 
© Fuli SMO end Anelog Bnard design supported 
© Posl Processing lo metrix printer. wel ink ploller end Gerber (options!) 
© Our meny yeers of prectical boerd design end CAD exporience heve 
crested Ihe beard dasigner’s (0£AL system—NOT 0 programmer's 
concepl of whel Ihe designer needs!? 
PADS-PCB $975.00 
Different options available 
Bemo disk with manual $59.00 


CAD Software, inc. 


P.O, Box 1142, Littleton, MA 01460 (617) 486-9521 
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Ifyou own two or more PCs then you need ZasyLAN™ 
version 3.0. 


THE EasyLAN OFFICE NETWORK 


EasyLAN shares printers and disk drives between 
IBM PCs. EasyLAN can save you $1,000 or more per 
PC by eliminating duplicate equipment purchases. 

And now, you can run NETBIOS supported 
applications. Or you can write your own network 
applications for ZasylAN and other NETBIOS com- 
patible networks, 


EasyLAN VERSION 3.0 HIGHLIGHTS 


@ EasyLAN shares printers, plotters, data, 
and disk storage 

& Supports up to 18 PCs or compatibles 

@ New Network Commands 

@ New NETBIOS 

@ PC to PC file transfer 

© Print spooling 

© PBX support 

@ Easy to install 

@ Easy to operate 

@ Modem support 

@ Performs in the background 


EasyLAN’ \ow price matches the small business user's 
cost-sensitive budget. It is the office network solu- 
tion for less than $100 per PC. 

EasyLAN performs tts operations concurrently 
in the background. £asyLAN communications, file 
transfers and printer operations all take place whtle 
each PC simultaneously performs such normal 
DOS applications as Lotus | 2-3'* Wordstar™ and 
dBASE™ 


NEW NETBIOS SUPPORT—WRITE YOUR OWN 
COMMUNICATIONS PROGRAMS. 

Programmers may use BasyLAN to develop network 
applications using NETBIOS (interrupt 5c) These applt- 
cations can now be operated across the low cost RS 252 
communications links used by FasylAN Qur new 
EasyCALENDAR program ts an example of a network 
application that uses NETBIOS for program to program 
communications 

Multi user data base management applications thal 
require a high overhead network operating systern witt 
perform faster on high cos? networks eperating at mega 
bit speeds 


NEW VERSION 3.0 COMMANDS EXPAND 
NETWORK FLEXIBILITY 

EZCLOCK lets PC's altached to the network read the tune 
and date ftom a single master clock on the central PC. 
eliminating the need lo Install individual clock boards in 
each PC and insuring that all hle entries and updates 
made across the network are dard 

The EZ Make Directory and EZ Remove Directory com 
mands function identically to the DOS MKDIR and RMDIR 
cominands, and give remote users increased fle vibility 
when il comes to managing subdirectories on the central 
PC 

EZBEEP lets you send an audible signal across the 
hetwork, alerting a PC user that a hle or message is being 
sent. 





EasyLAN PBX SUPPORT BRINGS NEW 


FLEXIBILITY TO PC CONNECTIVITY 
Wilh EasyLAN's PBX support, users can share penpher | 
als and transfer tiles using PBX swatched circuit connec 
trons and existing twisted pair wining. FasyLAN has al I 
ready been installed on a number of different PRX’s, and | | 
recently was certified hy Northern Telecom for use on its 
Meridian SL |, : 







EasyLAN—Networking 
With Netbios Support. 
And it’s Only $99.95 Per PC. 





The value ishigh 2QQRQ” 
—InfoWorld Report Card 


Disk sharing uses EasyLAN's EZCOPY com- 
mand to move files to and from PC's. ASCII or binary 
files can be transferred in the foreground, or in the 
background while other DOS programs run. 

Printer sharing operates transparently with 
existing programs. Print files are automatically 
spooled to disk and scheduled for printing. Multiple 
printers on the central PC may be designated for 
individual printing tasks. 


| =| 
Dot Matrix 





. 
[rear]|— re. > Laser 
Letter Quality jal =e 


EasyLAN Office Network 


EasyLAN SPECIFICATIONS 

Each PC in the network requires an individual li 

censed copy of the ZasyLAN program and takes 20k 
of memory on each satellite PC, a serial port, and 
DOS 2.0 or above. FasyLAN runs on all IBM PC models 
and compatibles. The central PC requires a serial 
port for each satelltte PC. The COM2 and COM6 
boards are serial port expansion boards which per 

mit you to add serial ports to the central PC. 





EASY TO INSTALL 


EasyLAN can be installed in less time than it takes 
to enjoy your coffee break. Just plug the ZasyLAN 
cables into existing serial ports. The BasyLAN Net- 
work Configuration Program provides menu driven 
installation program that will guide you step by-step 
through the software installatton process. 


EasyCALENDAR—USE YOUR NETWORK TO 
SCHEDULE MEETINGS, 

The firs! of a new series of asy network appheation 
products using NETBIOS is new avatlable Easy 
CALENDAR handles time management apphcations for 
individuals or a department and can be run on personal 
computers attached to any NETBIOS compatible network 
Highlights: 

CALENDAR MANAGEMENT for individuals and the 

work group 

TASK MANAGEMENT ti create, maintain and review 

to do fists 

TODAY'S NEWS for broadcasting messages, notices or 

announcements across the network 

MENU INTERFACE for easy set up and use 
EasyCALENDAR s Data base for appeimtments, to do lists 
and news resides on the central PC Satellite PCs at 
tached through EasylAN' version 30 send network 
transachons to the central data base to invoke Easy 
CALENDAR funchons 

The FasyCALENDAR calendaring program requires 
EasyLAN version 3.0 and 1s priced separately 

EasyCALENDAR will be available March [987 Ad 
vance orders are being accepted now 


I bought access to a laser jet printer for less than 
$100." 
—CONOCO Oil User 


EasyLAN 


ORDER TODAY 1- 800/835-1515 in CA 408/738-8377 ai 
EasyLAN Order Form 


To Order by Phone—Call 800/835-1515 
In CA 408/738-8377 
For Contiguratton Assistance & Technical Questions 
Call 408/738 8377 


Place your Order Immediately 
Dealer Inquiries 
Invited 
Name ——* 
Address a 
Tg 
State - ___ Zip =z. 
Teleptione | ie = 


Payment: Visa, MasterCard, Check, COD, Bank Draft 
Name on Credit Card 
Cr. Card No 





Exp Date —_/— 


Server Technology, Inc., 1095 East Duane Ave. #103 
Sunnyvale, CA 94086 Telex 5106003481 


CIRCLE 520 ON READER SERVICE CARD 


Item Description 
EL 02 £asyLAN Kul—tfor 2 


EL 63 Easy£AN Expansion 


EL 10 EasyLAN disk & 


EL 12 EasylAN 30’ cable 
EL13 COM2 sertal port 


EL 14 COM6 serial port 


EC 01 Easy CALENOAR Kit 


Price Qty Amount 


$219.95 _ i 
PCs 30’ cable, two 

disks & manuals 

$119.95 —  $ _ 
Kit—for | PC 30” 

cable, one disk & 

manual 

$99.95 __ $ 
manual (344° disk 

$89 95) 

$49.95 _  $ 
$219.95 $_ 
expansion board, Iwo 

ports 

$489.95 $ 
expansion board, six 

ports 

$199.95 $ 
Supports 6 PC's 

and 10 people 


EL 15 Custom length cables, call for quote 


CAres addappheable salestax  $ 
Shipping charge USA $10 00, $ 
other $20.00 

TOTAL ORDER $ 


Accounting at its Best! 


Profess 


FOR PC-0OS:: & MS-DOS:: 


COMPARE AND SAVE 





BENEFITS: 


CONFORMS TO 3.1 
standards and supports many 
Networks. 


RECORD LOCKING — tne 


record and file locking gives complete 


integrity. 


VALUE — Benefit for 
benefit, feature for feature, 
dollar for dollar, unequalled 
in the industry. 


PERFORMANCE — 


field tested and proven 
over 42 years. Bulletproof! 


INTEGRITY — 
comprehensive audit 
trails. 


HONESTY — weoco 


perform all of the features 
listed. 


FLEXIBILITY — 
Gives you the most 
flexibility available. 


ALL THESE FEATURES 
ONLY 


$599.50 


* Shipping & Handling 








CP/M IS ALSO AVAILABLE 
Prices subect ta change without notice 
42 TRADEMARKS 

18M -International Business Machines. 
PC-DOS-IGM = MS-O0S-Microsoft 
CP/M Digtal Research 


ional Accounting Systems 


DOS 
LANs & 


PARTIAL LIST OF FEATURES: 


GENERAL FEATURES 
All modules can post ta mutple proht centers 
Fully tegrated wath 5 


memos 
Intertaces with General Ledger Accounts Recevatie & 
inventory 


ACCOUNTS PAYABLE 
Can post to 200 general ledger expense accounts per 


pany ledgers 
Unhrnitad euit-igvel accounts for depertmentanred 


ceportang, 
Atows dasty automatic posting to aperapmate accounts: 
Alows pournal entnes, 


User can process transactions two penods mito next 

yeor 

(Unbritad number of accounts 

Up to 10 year account 

Miows budgenng 

ACCOUNTS RECEIVASLE 
Provdes up to 15 user-defined roves 
‘Aftows post facto payroll 


Atiows tatrbuton oF payroll expenses to uler-dehred 
departments 


Beretts and deductions are caiculsted on hued amounts. 


Tourly amounts, percentage of gross or verwbie: 
Aiows sictons to groas wech may be taxable 
rortesabie or parbaly tased 
Hondies s:ck leave and vacetvons 
‘Mating labels and reports with 7 diferent sorts "AN cai Cabweteuety ppntad by a ines 
INVENTORY Hardies payroll draws per dem pay contract end pece 
Supports LIFO FiFO wanted average or standard work hourly and satery 
cost ‘Handes up accountng 
Supports markup margn or hat Prnts 941A and W es 
Allows up to 4 places to rght of dacenal for urwta, coat & 
once HAROWARE REQUIREMENTS 
Supports any unt of measure 1BM PC oF compatote 
Supports quantity pnce breaks HARD DISK REQUIRED 





Our guarantee is your assurance of quality! 


UNCONOITIONAL 30 DAY 
MONEY BACK GUARANTEE 
We guarantee the software ta perform 


all of the features listed or money will 
be returned within 30 days. 
Restocking fee applicable. 





GUARANTEE applicable on all products bought 
directly from COUGAR MOUNTAIN SOFTWARE. 


SITE LICENSES AVAILABLE. 
To order CALL 
(800) 344-2540 


8:00 - 5:00 MST 
Monday - Friday 


== COUGARS 


S-O-F-T+W:-A-R-E.W 
2609 Kootena:, Box 6886, dose, 10 83707, 208-344-2540 
CIRCLE 175 ON READER SERVICE CARD 











BEST BUY OF THE YEAR — 1986 COMPUTER SHOPPER 
EASE OF OPERATION — 2 help messages on screen. 


EXPANDABLE — 
single user ts upward 
expandable to multi-user 
with data files 
automatically 
transportable. NO 
OEAOENO FOR 
GROWTH. 


POWERFUL — 
handles multi-company 
and/or multi- 
departments. 


PRIDE — Yes, we are 
immensely proud of the 
capabilities of our 
software. 


SECURITY —2 
password fevels for each 
module. 


SUPPORT — 
excellent company 
support available. 


ALL THESE FEATURES 
ONLY 


$99.50 


+ Shipping & Handing 





EGO PAGE COCUMENTATION INCLUDED 


@ FRANK J. DERFLER, JR. 





CLINIC 


PRODUCTIVITY 


CONNECTIVITY 





| Equal time for non-IBM micro-to-mainframe connections, a lesson in TCPHIP, 
| and proof that charity begins at home. 





NONBLUE SOLUTIONS 

The micro-to-mainframe articles in PC 
Magazine are informative, but you assume 
that everybody wants to communicate 
with host computers using the IBM SNA, 
SDLC, or Bisync standards. How about 
some information on linking IBM-stan- 
dard PCs to the Sperry and DEC comput- 
ers we already use? 


Some excellent products allow your [BM- 
| standard PC to speak Sperry and DEC. 
PC Connectivity Labs has looked at two of 
them, and, while we don’t have complete 
benchmark reports, they both seem to 
work well with their respective host sys- 
tems. 

Chi Corp. in Cleveland, Ohio, markets 
the Chi UTS Emulator, which fits into a 
PC and lets it communicate with Sperry 
mainframes set up for the Sperry UTS-20, 
30, 40, 60, 400, UI00, and U200 series 
terminals. For $745 you get an interface 
board, emulation software, and a key- 
board overlay. Chi has sold thousands of 
these interfaces to Sperry's biggest cus- 
tomer, the Federal Government. Call Chi 
at (216) 831-2622 for more information. 

There is more to establishing communi- 
cations with a DEC computer than emulat- 
ing a VI-102 terminal. Polygon's prod- 
ucts let PC users store and share their data 
and program files on a VAX. Their poly- 
Share software runs on DECs ranging 


8600. It is priced between $995 and 


ration. The $300 poly-Star and poly- 





from the MicroVAX through the VAX | 





$2,795, depending on hardware configu- | 


COM/240 packages for the PC emulateall | — 
PC MAGEE Ee APRIL1I4,1987 


of the DEC terminals and work with poly- 
Share to perform error-free file transfers. 
In effect, the Polygon software system 
makes the VAX a server for an MS-DOS 
LAN with a star topology. Call Polygon at 
(314) 576-7709 for more information. 


SHOEMAKER’S CHILDREN 
We are relocating our offices and think this 
would be a good time to introduce a net- 
work, mainly for file exchanges. Bill 
Machrone says there is already enough 
twisted-pair wiring in the walls and he 
doesn’t want to put in coax. Given those 
specifications, what do you recommend? 
Bill Howard 
Executive Editor 
PC Magazine 


Bill, since you specify that you mostly want 
to exchange files, 1 would first ask you if 
you are also ready to upgrade your tele- 
Phone system. A digital PBX like the latest 





= Some excellent 
products let your IBM- 
standard PC speak 
Sperry and DEC. They 
work well with their 
respective host systems. 





version of the Mitel SX-200 can be a fine 
avenue for swapping files over twisted- 
pair wiring. Since | happen to know that 
you have a relatively new telephone PBX 
that is not capable of digital transmission, 
it looks like a media-sharing LAN is in or- 
der. 1 think you have overlooked or under- 
estimated the value you will get from a 
LAN by using electronic mail and mul- 
tiuser DBMS applications such as a 
shared database of editorial contacts. 

My first choice for a network in an of- 
fice like yours would be Fox Research’ s10- 
NET. The wiring is simple and inexpensive 
and the network works well on standard 
telephone wires. The 10-NET software 
stays out of the way and doesn’t use RAM 
on the PC when it isn't needed. However, I 
hesitate to put 10-NET into the PC Maga- 


zine editorial offices because it is not yet | 


NETBIOS compatible. | don’t want to be 
in the line of fire when the latest networked 
communications package won't work on 
the PC Magazine Editorial LAN because 
the LAN isn’t NETBIOS compatible. 
Given the twisted-pair wiring limita- 
tion, | must recommend the StarLAN stan- 
dard for the network interface cards. You 
can buy StarLAN boards from AT&T, 
Western Digital, Hewlett-Packard, and 
other vendors, Selecting the StarLAN sys- 
tem will mean that you have to install a 
$750 wiring hub, but since the existing 
telephone cables already go back toa cen- 
tral point at the PBX or a wiring closet, 
this shouldn't be too much of a problem. 
Be warned, however: if you don’t have a 
spare two-pair going from every office toa 
central point, you' ll wind up pulling cable 











@ CONNECTIVITY CLINIC 


anyway, which may put you into the same 
price bracket as running coax. 

AT&T Information Systems’ StarLAN 
Network Program software is slow and 
has few other redeeming features. The 


PRODUCTIVITY 


choice of networking software for a Star- 
LAN network really is between Novell's 
Advanced NetWare and IBM's PC Local 
Area Network Program. Both programs 
will run on the StarLAN boards if the ven- 





Printer 
File Transfer 


NetCommander sub-LAN is an affordable network solution. For 20% of the cost, 
you get 90% of the functionality of a full LAN, 


O the ultimate in printer sharing to cost justify expensive printers 


error-free, peer-to-peer file transfer 


O buffering, up to one megabyte and port contention/selection 


CZ 4, 8, 16 and 30 port models 


Digital Products Inc , 108 Water Street, Watertown, MA 02172 
617-924 1680 Outside Massachusetts, Call 1-800-243-2333 





1-800-243-2333 


20% LAN Price 
90% Performance 


CIRCLE 280 ON READER SERVICE CARD 





dor of the network imerface boards pro- 
vides a standard NETBIOS program, 
Novell's Advanced NetWare requires 
| that one computer be dedicated to acting 
| as a server. The IBM PC LAN software 
lets any machine on the network contribute 


resources such as a disk drive or printer to | 


the network. It is easier to install than No- 

vell’s NetWare, but lacks some of its fea- 

tures. 
| Mypersonal opinion is that workstation 
resource-sharing is not extremely valuable 
in most office installations. It sounds good 
at first, but it has many practical limita- 
| tions. What do you do when someone's 
| machine that you want a file from is not 








= If you are ready to 
upgrade your telephone 
system, a digital PBX 
can be a fine avenue for 
swapping files over 
twisted-pair wiring. 


turned on? Do you break into their office, 
fumble with their diskettes, and boot their 
system? I think it is easier and safer to put 
the files to be shared on a central server. 
This same server can provide you with 
electronic mail and shared databases 
when you decide (as you will in a matter of 
days) that you need them. 


SHARE YOUR NETWORKING 
SECRETS 

Connectivity Clinic gives you practical so- 
lutions to common networking problems. 
Don’t hesitate to send any personal pro- 
ductivity discovery because we’ll pay you 
$50 for any tips we print, plus an extra $25 
if you submit your letter on a disk—and 
we’ll gladly answer any questions you 
have, at no charge. Mail your contribu- 
tions to Connectivity Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or contact Frank J. Derfler, Jr., via 
MCI Mail (use Derfler’s special box 
named PC Mag-LANS). Pt 
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Sign-Master by Decision Resources 


ABC Corporation 
Captures Market Sharet 


SALES PREVIOUS 
(UNITS) YEAR 





Diagram-Master by Decision Resources 


Histogram 


MARKET GROWTH 


INDUSTRY INCREASE 
RETAIL VERSUS 


18.3% 
17.1% 
18.6% 
20.0% 
27.7% 


Mi. 
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The Smart Series by Innovative Software 





Harvard Presentation Graphics 
by Software Publishing 


LINK-A-GRAPH by ISSCO 


Mirage by Zenographics 


PUT COLOR IN YOUR HANDS, 
FAST. 


ColorMaster® plotter/printer and 
your PC, That’ all it takes to put living 
color into your presentation. Reports, 
memos, renderings, even transparencies 
projected on the screen. All in fantastic 
full-color. Fast. 

You can get a whole page of highly 
color-saturated graphics printed out in a 
minute. Or only 20 seconds for a page of 
printed black and white text. 

ColorMaster’s speed comes from 
advanced thermal transfer printing tech- 
nology. So, quickly and quietly, the 
ColorMaster plotter/printer can produce 
high resolution color graphics up to 20 
times faster than a pen plotter. 

Color Master is ready to run with 
most popular graphics packages you 
might already be using, like Lotus® 1-2-3° 


*Some of these software include: The Master Series™ from Decision Resources; 
ISSCO™ PC LINK-A-GRAPH.”* Shepe bs from Innovative Software;~ Lotus® 123° 
Graphics from Software Publishing;™ Mirage Autumn,” Ego” from Zenographics. © 1986 


Chart-Master”™ Dr. Halo™ and more* 

It also has a fully-buffered PC inter- 
face which lets you go on working while 
ColorMaster is printing. What's more, 
multiple copies can be made without 
retransmitting data. 

Software compatibility. Richly colored 
graphics. High-speed text. Along with 
worldwide support, service, and 25 years 
experience in com- 
puter graphics. 
With CalComp, 
you get it all. 

Call us at 
1-800-CALCOMP, 
or write CalComp, 
P.O. Box 3250, 
Anaheim, CA 
92803. 





CALCOMP 


Packages compatible w’ with General Parametrics Video Show;* IBM® 


Professional ee 
rie Halo™ from Media Cybernetics; Micro SPSS” from SPSS Inc; Harvard™ Presentation 
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WEVE PUT 
200000 PEOPLE 
INTO ANALY: 


Fee Tet woinst sremtoname Report tacos Cmhtnele 
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Making tax decisions 
before tax season, 
(Version 2.0/BM* and 
compatibles) 


Analyzing your financial 
posilion with graphs aud 
reports, (Version 1,4/ 
Maciuiosh” ) 


Apple 
couched in terms even a 
novice emnieey come 
to terms with. 

If, on the other hand, 
you seek software that 
can stand up to a small 
business, then the speed 
and automatic double- 
entry accounting that’s 
built right in will give you 
a sense of power. 


Money. 

As a source of emo- 
tional distress, few things 
can compete with it. 

So it’s nice to know 
that, when it comes to 
dealing with money, 
nothing competes with 
Dollars and Sense® 

For over three years, 
Dollars and Sense has 
been the world’s best- 
selling way to come to 
pups with your financial 

ehavior. 

At home. Atthe office. 
Or both. 

Dual personality. 
If you yearn for user- 
friendliness and crave a 
context-sensitive help- 
ing hand, Dollars an 
Sense offers plenty of 
comfort. 

Not to mention two 
sets of starting accounts 
(one for personal and 
one for business), 2 
menu-driven interface 
and a manual that’s 


While the absence of 
copy protection will keep 





Using grapbics to capiure 
your compiete financiat 
picture, (Version 1.5/ 

HU family) 
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Usiug “What if?” analysis 

with uel eetltg to decide 
whetber to lease or Buy 
(Version Lt/Atart ST) 


you from feeling frustrated. 


Achieving instant 
ratification. 

When it’s time to examine 
your financial profile—at 
tax time or any time you’re 
in the mood—a keystroke 
is all it takes to generate 
the kind of detailed self- 
analysis you see at the top 
of this page. 

Income statements, 
balance sheets, year-to- 
date summaries, cash flow 

analyses and a 
variety of charts 
and graphs will 
bring you face-to- 
face with financial 
reality. 

At which point, 
you may want to 
lie down. 


MONGSRAM 


$295 South La Cienega Blvd. 
Inglewood, CA 90301 
(213) 215-0529 
See your deater for a 
demonstration. For upgrade 
PN QEuA OH ora copy of 
inf ortd’s top-rated review, 
call (800) 8-43-2482 
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‘TURBO 
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POWER USER 


DOSTURBO 

1 often find it annoying that you can’t run 
DOS programs—especially DELETE, 
COPY, and APPEND—from the Turbo 
Pascal editor. | have written the short pro- 
grams shown in Figures 1, 2, and 3 to du- 
plicate these utilities, which 1 keep on my 
| Turbo disk. 

To use one of these programs, you read 
it into the top of your current program file 
with Ctrl-KR (“KR). You can then run it 
without having to comment out your file 
| because the compiler ignores everything 
after an **END"’. And since the smail pro- 
gram arrives already marked as a block, 
you can quickly delete it with Ctrl-KY 
(KY). This is much faster than saving 
your file, exiting to DOS, performing the 
DOS function, reentering Turbo, and re- 
loading your program. 

David A. Johns 
Gainesville, Florida 





The program to DELETE a file (Figure 1) 
will work on any file, but those programs 
to COPY or APPEND one file to another 
(Figures 2 and 3) work only on text files. 
I've constructed my own program to copy 
any file, whether it is text or not, which is 
shown as Figure 4. 

Turbo 3.01A has a minor bug in its ap- 
pend procedure. If you try to append to a 
totally empty file, your program will 
crash. The procedure OpenForAppend is 
a workaround to protect you from this sort 
of crash. 

The file copy program that is listed in 
Figure 4 demonstrates two Turbo features 
Sor untyped files that are not in the manual, 





_ Adding COPY, DELETE, and ERASE to Turbo Pascal; finding out if Washington crossed the 
| Delaware on a Thursday; giving Turbo standard Pascal’ s get and file pointer functions. 


PROGRAM Delete; 


VAR 
PileVer : FILE; 


Name : STRING(255); 
BEGIN 
Write('Delete file: '); ReedLn(name); 
Aeeign(FileVer, Name); 
Ereee (FileVer); 
END. 





Figure 1: A program to delete any file without leaving the Turbo editor. 


PROGRAM Copy; 
VAR 


Source, Deet : Texts 
Name, Line : STRING{255) 3 

BEGIN 
Weite('Copy from TEXT file: '); Reedin(Name) 3 
Aeeign(Source, Name); 
Write(' To: '); ReedLn(Name); 
Aceign(Deet, Name); 


Reeet (Source); Rewrite (Deet); 
WBILE NOT EoF (Source) DO 
BEGIN 
Reedin (Source, Line); 
WriteLn(Deet, Line); 
END; 
Cloee (Source); Cloee (Deet) + 
END. 





Figure 2: A pragram to copy a text file without leaving the Turbo editor. 


PROGRAM Append; 
TYPE 

etring255 = STRING(255) + 
VAR 


Source, Deet : Texts 
Name, Line + etring255; 


PROCEDURE OpenPorAppend(VAR F : Text; Pname : etring255); 
BEGIN 


Agssign(F, Fname); 
{$1-} Reeet (PF); {$I+) 
IF TOReeult <> @ THEN Rewrite (F) 


IF EoF(F) THEN 
BEGIN Cloee(F); Rewrite(F) END 
ELSE 


Figure 3: A program to append a text file without leaving the Turbo editor. 
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Subscribe to |" TURBO POWER USER 


PC Magazine 
and save 62% 


You’ll receive in-depth and 
comprehensive product evalua- 
tions and comparative hardware 
and software evaluations from 
PC Labs, the publishing indus- 
try’s only testing laboratory. 

You'll receive new applica- 
tions, power tips and special | 
reports designed to add more | 
power and flexibility to your { 
IBM/MS DOS-standard system. 

And you’ll network with 
other users and discover rou- 
tines and techniques that can 
save you time and money. 

Subscribe to 
PC Magazine 
today! Send the 
coupon to: 

PC Magazine - 
P.O. Box 2443+ 
Boulder, Col- 
orado 80322 
or call Toll- 
Free; 1-800- 
852-5200 






47nal 
Yes, coe me PC Magazine 
or: 
0 22 issues (one year) for 
$27.97. Save 57%! 


0 44 issues for only $49.97. 
Save 62%! 


Savings based on annuet single-copy price of 
$64.90. 


MR./MRS./MS. PLEASE PRINT FULL NAME 
COMPANY 

ADDRESS 

CITY 

STATE Zip 


Add $22 per year for postage outside USA, 

US currency only. Please allow up to 60 days for 
delivery of Nrst issue. Basic annual subscription 
price is $34.97. 
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BEGIN Close(F); Append(F) END; 
END; 


BEGIN 
Write('Append from TEXT file: '); ResdLn (Name); 
Aseign(Source, Name): 
Write(' 
Aesign (Dest, Name); 


To: '"); ReedLn (Name); 


Reeet (Source); 
OpenForAppend (Dest, Name); 
WHILE NOT EoF (Source) DO 
BEGIN 
ReedLn(Source, Line); 
WriteLn(Deet, Line); 
END; 
Cloee (Source); Close (Deet) ; 
END. 


PROGRAM CopyAnyFPile; 
VAR 
Source, Dest : FILE; 
jane : STRING[64); 
« ARRAY(1..16384] OF Byte; 
: Integer; 


Buffer 

ReceReed 
BEGIN 

Write(*’COPY from : '); Reedin(Name)? 

Assign(Source, Name); 

Write(' To : '); Resdin(Name); 


Aeeign(Deet, Name); 
{* Note 2nd parameter in Reeet snd Rewrite of UNtyped files *) 


Reset (Source, 1); Rewrite(Dest, 1); 
WHILE NOT EoF(Source) DO 
BEGIN 
(* Note 4th parameter in BlockResd *) 
BlockResd(Source, Buffer, 16384, RecsResd); 
papers rae te (Dest Buffer, ReceReed) ; 


(Figure 3 ends) 





Cloee (Source); Cloee(Deet); 
END. 





Figure 4: This program will copy any file without leaving the Turbo editor. 


though they are described in the 
READ.ME file. First, Reset and Rewrite 
can take an optional second parameter 
that defines the block size for BlockRead 
and BlockWrite, Second, BlockRead and 
BlockWrite can take an optional fourth pa- 
rameter that returns the actual number of 
blocks read or written. Setting the block 
size down to t byte, as this program does, 
will not slow down the execution as long as 


you read many blocks each time. In this | 


case, the program ts set to ask for 16,384 
bytes with each BlockRead, but will 
BlockWrite only the actual number of bytes 
read. 


MISSING TURBO FUNCTIONS 

One irksome omission in Turbo Pascal is 
the lack of the standard Pascal routines 
get(f) and f° (file pvinter). Many Pas- 
cal programs use these routines, and con- 
verting such programs to Turbo can be 
quite difficult. The listing in Figure 5 is my 
solution to this problem. 


File_ptr is a function of type char. It 
calls EOF, which forces a read of one char- 
acter from the file into the character buffer, 
to see if the next character is a “Z. The Tur- 
bo file pointer does not move, but the char- 
acter buffer now holds the next character, 
just like a standard Pascal file pointer. 
File_ptr simply retums the contents of this 
buffer. 

The type text_info matches the first four 
bytes of a Turbo text file variable. The 
fourth byte is the character buffer. Defin- 
ing a variable of type text_info at the same 
absolute location as the text variable f 
makes it very easy to ensure you always 
get the right byte. 

Barry Fortune 
Johannesburg, South Africa 


The two routines shown in Figure 5 will be 
a boon to anyone who must convert to Tur- 
bo Pascal from standard Pascal, Turbo 
Pascal packs a los of information into the 
File Interface Block. I've added a small 
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EGAWONDaK 


Any Software. 
Any Monitor. Any Time. 


8 
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Se oe + _ [om gee gg — 
Any Software on Any Software on a Any Software on an RGB 
an EGA Monitor TTL Monochrome Monitor Color Monitor’ 


Upgrade to EGA without an EGA Monitor 

The uniqne ATI EGA WONDER allows upgrade to the 
new EGA graphics standard without the purchase of an 
expensive EGA monitor. EGA WONDER runs EGA, CGA, 
MDA, Hercules and 132 column software on EGA Color, 
RGB Color, TTL Monochrome and Composite monitors. 
Extremely flexible, EGA WONDER maintains downward 
compatibility to both existing software and existing 
monitors. On the internal monitor of a Compaq PC 
Portable, EGA WONDER displays EGA, CGA, MDA and 
Hercules software via an optional expansion module.’ For 
EGA monitor nsers, the ATI EGA WONDER improves 
the display of CGA software by producing high resolution 
8x14 text and double scanned graphics. Old CGA software 






$399 
Suggested 
list price 

Trademarks [BM PC Portable - EGA CGA MDA - International Business Machines - Compaq - 


Compaq Computer Corporation - Hercules - Hercules Computer Technology - Polaroid Palette - 
Polaron Corporation Graphics courtesy Rix Softworks Inc 


1, Any Software. Any Monitor Any Time apples to IBM graphics, standards, monitors, software. 


2 Optional Compaq Expansion Modute, (available for internal portable dual mode monitor 
no 132 Columns) Suggested hist pnce $99 

3 EGA. MDA, Hercules software displayed via interlacing Flickenng effect of intertacing 
reduced with purchase of ante glare screen filter 
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is now displayed with EGA quality. Completely compatible 
to IBM's EGA, ATI's EGA WONDER performs smooth 
scrolling, pixel panning and windowing. No memory modules 
are required because 256K of video memory is a standard 
feature. EGA WONDER is the only card able to display 
EGA software on the internal monitor of both the IBM PC 
Portable and the Compaq PC Portable. EGA WONDER 
provides an NTSC Composite signal for interface to a 
Polaroid Palette. 


SoftSense Automatic Mode Switching 

User friendly and easy to nse, the ATI EGA WONDER 
has built-in SoftSense Automatic Mode Switching. It is 
actually able to sense and automatically switch between 
EGA and CGA color modes or between EGA, MDA and 
Hercules monochrome modes. The ATI EGA WONDER 
is compatible at the hardware level to the IBM Enhanced 
Graphics Adapter, the IBM Color/Graphics Adapter, the 
IBM Monochrome Display Adapter and the Hercules 
Graphics Card to minimize software incompatibilities. 


EGA WONDER is now available from all major computer 
stores, call us today at (416) 477-8804 for more information. 


® 
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ATI Technologies Inc., 450 Esna Park Dr., 
kham, Ontario, Canada L3R 1H5. TLX. 06-966640. 
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COMPUSERVE. 


Get all the facts as fast as 
the experts do before you 
try to tame the market. 


Without accurate, up-to-the-minute 
data you can easily get taken fora ride on 
Wall Street. That's why it’s important to get 
your hands on CompuServe. The fastest, 
most reliable source of comprehensive 
financial data available. 

Now, just like Wall Street’s most pres- 
tigious firms, you can check out a tip or 
find a hot, money-making lead in a matter 
of seconds. Investigate any area of interest. 
Or scan CompuServe's financial news 
highlights to find new areas to investigate. 
Including... 


Continuously updated quotes on over 
10,000 issues. 


MicroQuote II—12 years of daily 
historical prices, along with dividends, 
splits, distributions and interest payments 
on more than 90,000 stocks, bonds, 
mutual funds, options, foreign exchange 
rates and hundreds of market indexes. 


Graph trends quickly online. Review 
your portfolio performance, investigate 
returns in bull and bear markets. Screen 
for stocks to buy, or transfer prices and 
dividends to your microcomputer for 
detailed analysis. 


Standard & Poor's descriptive informa- 
tion on over 3,000 companies. 

Value Line Data Base II— extensive, 
fundamental data for analyzing the perfor- 
mances of over 1,800 major corporations. 


Disclosure II— descriptive and financial 
information from the SEC filings and 
annual reports of over 8,500 companies. 


Institutional Broker's Estimate System 
(1/B/E/S)—earnings projections from 
top research analysts on over 3,000 widely 
followed companies. 

You can also research technical market 
trends, review economic projections and 
high-powered market analyses. Get expert 
advice on retirement, financial planning, 
managed accounts, taxes and insurance. 
Evaluate your own portfolio, even connect 
to a variety of at-home banking and 
brokerage services. 
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And all this comes with CompuServe's 
base of news, weather, telecommunications, 
special interest and entertainment services. 

Compare CompuServe's rates to the 
cost of expensive floppy-based sources. 
Compare our up-to-the-minute delivery 
to time-consuming publication research. 
Compare the depth and breadth of our 
virtually infinite databases to any other 
source of investment information. 

Then see your nearest computer 
dealer for a CompuServe Subscription 
Kit. Suggested retail price is only $39.95 
and includes $25 of online time. 

For more information or to order direct, 
call or write: 


CompuServe" 


Information Services 

RO. Box 20212 

5000 Ariington Centre Bivd 
Columbus, OH 43220 


800-848-8199 _ 


In Ohio, call 614-457-0802 
PEO P | 






An H&A Block Company 








Figure 5: An implementation of ''get’’ and file pointer for Turbo Pascal. 
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PROGRAM File_Pointer; 
VAR 


Ts text; 
aa” fe stringl64}y 


PUNCTION File_Ptr(VAR F : text)schar; 
TYPE 


text_info = RECORD 
handle : integer; 
flege : byte; 
cin wane t char; 


VAR 
pesuco : text_info sbsolute F; 

BEGIN 
IF Eor(F) THEN HEGIN WriteLN(#7,"Reading pest EOFI’); Halt; EWD; 
File_Ptrc := pseudo.cber_buffer; 

END; 


PROCEDURE get (VAR F : text)) 
IF Eoln(F) THEN resdin(F) BLSE resd(P,CB); 
ENO; 


BEGIN 
Write('Enter the file name: '); ReadLn(Name); 
sseign(T, Name}; reset (T); 
WHILE NOT EoF(T) DO 
HEGIN 
IF Eoln(T) THEN writein 
ELSE Write (File_Ptr(T)); (* "write t°;" in stendard Pascel *) 
Get (T); 
END; 





PROGRAM file_infoy (* FILHINFO.PAS *) 
TYPE 


Flag Set = SET OF (b@, bl, b2, b3, b4, Char_Wsiting, Out_Okay, In_Oksy); 
fancy_FIB = RECORD 
handle : Integer; 
F s RECORD 
CASE Boolean OF 
True : (ftype : Byte); 
False ; (flsgs : fleg_set); 
END; 
chBuff : Cher; 
Integer; 
Integer; 
Tnbesers 
Intege. 
ARRATLS..631 OF Char; 


TF1 : Text 
TF2 : Text [32117 {<-=- specifiee e file buffer of 321 bytes } 
TF3 : Text; 


FROCEDURE File_Report (VAR F); 
VAR 
FIB : Fency_PIB ABSOLUTE F; 
tes 


CASB (F.ftype AND $F) OF 
@ : BEGIN 
Write("Disk file: *); 
IF ped IN F. Flags) OR (In_Okay IN F. Flags) THEN 


weirite (‘Handle ie *, handle); 
Write(’ BUFFER starts st °, B_Offs); 
Write(’, size is ', B.sixe); 
WriteLn(', pointer is at ', B. Raa 
IF Cher_Waiting IN F.Flegs TH: 

Weites ("CHAR waiting is Bs onB ure," **) 
ELSE Write(’ WO cher waiting’); 





Figure 6: More information from the File information Block of a Turbo text file. 
PC MAGAZINE @® APRILI4,1987 
351 


PC MAGAZINE 
GUARANTEES 
IN-DEPTH 


PC MAGAZINE knows that it’s 
not easy finding out what's new, 
better, faster, quieter, cheaper, 
more compatible or more 
expandable. That’s why a sub- 
scription to PC MAGAZINE is 
the best way to stay abreast of 
what's available for BM MS- 
DOS systems. 

PC MAGAZINE’s editors and 
columnists keep you fully 
informed about what you can 
expect from PC products—and 
which are the best for the busi- 
ness tasks you have to accom- 
plish. And, when you have to 
solve applications problems, 
we're there to back you up. 

You'll find the clearly written 
Product reviews and evaluations 
by PC Labs—the only indepen- 
dent state-of-the-art testing facil- 
ity in computer publishing— 
helpful solutions to complicated 
applications and a resource that 
will help you purchase PC prod- 
ucts for your business with confi- 
dence. 

Bring the most experienced 
and sought-after staff of PC pro- 
fessionals into your office 22 
times a year with PC MAGA- 
ZINE. Subscribe today and save 
up to 62% off the annual single- 


copy price! 
One year—22 issues—only 
$27.97 SAVE57% 
Two years—44 issues—only 
$49.97 SAVE 62% 


Call toll-free 1-800-852-5200 
for faster service. 
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| 


programy of iy own (shown in Figure 6) 
den demonstrates some of the other good- 
ies that can be found iu the File luterfacr 
Block. The file haudle iy there, as is the 
| complete path uame under which the file 


| END? 
: Weite{' 
Weite(' 
: Write(' 
: Weite{' 
3 Weits(' 
ENO; 


IF Out_Okey 1N P.flegs THEN Weite(' 
iP InLOkey IN F.flegs THEN Write(’ 


WriteLny WriteLn; 
END: 
END: 


BEGIN 
clsSer; 
Aeaign(TFl NFO. PAS'} 3 
WeiteLn{'= eaumeaaece 
File_Repor 1, 


Reset (TF1)s 


Weitebn{'enscencee:ensennnes 


File_Report {TF1); 


Assign(TF2, 'PILEINFO, PAS’); 
Reset (TF2); IF For (TF2) THEN 
WriteLn{'seaaeeacecacseanann 


Pile_Report (TF2)3 


Assign{TF3, "SomeDurt.fil')}; 
Rewrite {TF3)7 
WeiteLn{'sseceecesarevencene 


File_Repoct (TF3)3 


WeiteLn{'ssasmmeacccmmceaaaae 
File Reywort (Lat}s 
Pile_ Report (Kbd) z 
Pile_ Report (Output); 
ENO, 


PROGKAM day_of_weaks 
TYPE strng = STRING(I5}; 
consT 


REPORTS on 1/0 devicee'); 


PRODUCTIVITY 


was opeued. Aud a ‘‘flags’’ byte tells 
whether the file itt question is a true disk 
file or is instead u DOS device. The flags 
byte also tells you if the file is opet for iu- | 
pat, output, or both. 


Write('"The file is not yet open.')7 


CON: device’); 
KBO: device'}; 
LST: device')3 
AUX: device')5 
USR: device')} 


Open for output. *); 
Open for input.")3 


REPORT on en un~opened file"); 


REPORT on en opened file’): 


, 
REPORT efter e¢ dummy cell to "EoF*"); 


REPORT on ¢ newly creeted £ile')}; 


(Figure 6 ends) 


monthe 1 STRING(36] = ‘JenfebMarAprayJunJul AugSepoctNovDec! 5 


daye 
VAR 

mo, Da, ¥e 3 Integer; 

dey, date 3 strng: 


FUMCTION IVal(n : Integar) 2 atrngy 


{ The functlon 1Vel returns the string equivelent of en integer) 


VAR tmp : eteng; 
BEGIN 
Str{n,e tmp)s 
Ivel r= tmp 
END; 


3 STRING|21) « 'SunMonTueWedThuFrisat's 


PROCEDURE Sellars_Formule (VAR MM, DO, Y¥ 3 Integer; VAR vday : etrng)s 


VAR cantury, tmp : Integar; 
BEGIN 
IF RR <3 THEN MM r= MMG1@ 
ELSE MA r= RM-27 
Ip MM > 1B THEN YY s= Y¥-1; 
century t= Y¥ DIV 100; 
YY := YY MOD 100; 


tmp ce Trunc(2.6°MM-B.2) #DD+¥Y¥+ (¥Y DIV 4}4{century OIV 4)-{2*centucy); 


tmp te {tmp+?77) MOD 77 
vny 2@ Copy(days, l+tmp*3, 3)7 
Dy 


BEGIN 


WriteLn('Enterc month, day, yeer -- e.g. "7 4 1776"™"); 


Reedini(mo, Da, Yr)y 


dete r= Copy(months, 3*Mo-2, 3) + ' ' + Ival(De) + ', ° + Ivel{¥r); 


Zellers_Pormule (Mo, Da, Yr, day); 
WelteLn(date, * is e ', day) 
END. 





Figure 7: A procedure to determine the day of the week for any date front 1600 10 4000, using the 





Zeller approach. 
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TURBO DATING 
I've often wondered how programs like 
1-2-3 or SideKirk were able to determine 
the day of the week for a given date. I 
found the answer in one of Peter Norton's 
books. DOS function $2A retums the day 
of the week. However, this function works 
only for the eurrent system date, between 
1980 and 2099. My program uses Turbo to 
work out the day of the week for any date 
from 1600 to 4000. 

Kenny Hew 

Inglewood, California 


The procedure shown in Figure 7 is a 
sontewhat modified version of Mr. Hew's 
prograin. Rather than use a CASE state- 
met for the days’ names, as Mr. Hew did, 
I'm simply copying the appropriate vlnaik 
of a stritg coustant, instead. 1 have also 





= The whole point of 


_ the standard Zeller 
| procedure is to work 


with dates beyond those 
DOS can handle. 


removed the code that checked the curreut 
DOS date, sitwe the whole poiut of the 
standard Zeller procedure eiubodied here 
is ww owark with dates beyond those DOS 
can haudle. 


SHARE YOUR TURBO POWER 

Tell the world about your latest Turbo Pas- 
cal programming and applieations tips 
through Turbo Power User, and we'll pay 
you $50 for your trouble, plus an extra $25 
if you submit it on a disk. If you decide to 
send your copy on disk, please also include 
4 printout of your submission to ensure 
against damage in transit. Mail your con- 
tributions to Turbo Power User, PC Maga- 
zine, One Park Avenue, New York, NY 
10016. PG 
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ACCOUNTING SOFTWARE 
YOU’LL NEVER OUTGROW. 


A breakthrough 

in micro software 
power and flexi- 
bility means never 
having to replace 
your business 
accounting soft- 
ware again! 


e’d like to Introduce 
you to micro software 
that wiil never become 


obsolete - Macola Financial 
Software. 


Get All the Power You'll Ever 
Need—Once and for All] Macola 
Financial Software is adapted from 
minicomputer programs proven 
through a decade of successful 
applications. 


It literally unleashes the power of a 
minicomputer for micro applications. That's 
the kind of power that encourages unlimited 
business growth. 


13 Different Program Modules. Macola 
Financial Software offers up to 13 different 
modules that provide these vital operational 
functions: 


Accounting—General Ledger — Accounts 
Receivable ~ Accounts Payable - Payroli - 
Fixed Assets/Depreciation 


Distribution—Inventory Management - 
Customer Order Processing - Purchase 
Order and Receiving 


Manufacturing—Bill of Material Processor 
- Material Requirements Planning* - Master 
Scheduling* - Job Costing* 


Plus there's a Report Writer that permits 
customized reporting and has the abllity 
to transport data files to popular spread 
sheet, word processing, and data base 
programs. 


Total Integration or Departmental 
Solutlons—Your Cholce! Macola Financial 
Software is an integrated business solution 
for growth-oriented companies. You can 
begin with a single, stand-alone program 
and build an integrated system over time. 
And when your business gains Fortune 
1000 status, you can implement depart- 
mental computing with communications 
linked back to a mainframe. 


*Under development, to be released 





Proven Network Compatibility. Without 
question, this Is the most advanced software 
compatible for Local Area Network (LAN) 
environments. Macola Financial Software 
has four years of actual field experience in 
LAN applications and already represents 
four generations of enhancements. 


No other micro software can say the same. 


It’s easy to upgrade Macola Financial Soft- 
ware from a single- to multi-user system, 
requiring no change in program or data files. 
All of which means that, when your busi- 
ness is ready to move into LANs, your soft- 
ware wili be ready, too. 


Speed and Data Integrity. Macola Finan- 
cial Software is written in Micro Focus 
COBOL for maximum speed and data integ- 
rity (source code available). Micro Focus 
features an efficient dual file structure that 
provides assurance against accidental loss 
of data. 


Software Constantly Updated. The only 
“certainty” in computer software is that 
this morning’s innovation will be replaced 
by this afternoon’s. How do you protect 
against that? 


With Macola Financial Software. It’s con- 
stantiy being enhanced, with new features 
that are designed specifically to solve actual 
field problems. 


That’s why It’s software that is literally Im- 
possible to outgrow—because it never stops 
growing. 
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Comprehensive Support. When 
you purchase Macola software, you 
receive easy-to-understand docu- 
mentation. Comprehensive techni- 
cal support is available direct from 
Macola via a toli-free 800 line or 
through Macola’s nationwide net- 
work of authorized reseliers who 
provide local training and hands-on 
support. 

Your support options also Include 
source code modifications. 

We're your technical partner for 
the life of your system. And that’s 
along, long time. 

By the Way, Who IS Macola? 
We've been helping businesses find 
computing solutions since 1971. 
And we were one of the first com- 
panies to successfully introduce 
business application micro software 
specially programmed for LAN 
environments. 

When you're investigating business 
accounting software, remember that now 
there Is a standard for long-term value and 
performance. And “Running is believing:’ 
For more information, or to order ‘‘live”’ 
demonstration programs: 

Call 1-800-468-0834 

(Ohio) 1-800-468-0833 


PM /s/c/o/1 [sf 


FINANCIAL SOFTWARE 


Because growing companies 
need powerful accounting. 


l see just bow much this 

| software can do — for 
Please rush me your FREE brochure 
describing all the capabilities of Macola 
Financial Software. 

| NAME 


] COMPANY 





| AODRESS 


ciTy _ STATE 








zip ____ PHONE 
| Check one: 0 Dealer ( End User 





| Maillo: Macola, Inc. 
PO. Box 485 
] Marion, Obio 43302 


(614) 382-5999 


MICROWAY MEANS 8087 PERFORMANCE 





FastCACHE-286”~ 8087 SOFTWARE | NUMBER 
Runs the 80286 at8.5or11 MHzandthe | IBM BASICCOMPILER.......... sass | SMASHER/ECM™ 
80287 at 5, 6 or 11 MHz Inclides 8 | MICROSOFT QUICK BASIC....... $79 | Triples the speed of CAE 





kbytes of 55ns CACHE Works withmore | 87BASIC COMPILER PATCH.....$150 | and all appiications! 
PCs than any other accelerator, including | IBM MACRO ASSEMBLER....... $155 Erom 
Leading Edge Model D, Compaq, and MS MACRO ASSEMBLER 
Turbo motherboards Includes 8088 87MACRO/DEBUG 
Reboot Switch, DCache and Diagno- 
stics From $449 











MICROSOFT FORTRAN... 




















8086/8087 
Accelerator 
Plus 
| A Megabyte for DOS! 
For the IBM PC, XT and compatibles 
PC Magazine “Editor's Choice” 


8087 UPGRADES 
All MicroWay 8087s include a one year 
warranty, complete MicroWay Test Pro- 
gram and installation instructions. 





























LOTUS/INTEL EMS 
SPECIFICATION BOARDS 


MegaPage™ The only EMS board which 
comes populated with two megabytes of 
cool-running, low power drain CMOS 
RAM installed Includes RAM disk, print 
spooler, disk cache and EMS drivers For 
the IBM PC, XT and compatibles...$549 





287 Turbo"-10/12 






















For Wang, AT&T, DeskPro, NEC, Leading Edge 









































80287-3 5 MHz.............. $179 
MegaPage with OK............... $149 : For the IBM PC AT and 288 compatibles 
MegaPage AT/ECC” EMS card for the J 80287-6 6 MHz Pasocoatonoes $229 
PC AT and compatibles includes Error | = at 10 or12 MHz inthe IBM | For8MHzAT and compatibles 
Correction Circuitry. With ECC, 11 RAM | = PCAT, compatibles andthe | 90287-8 8 MHz.............. $259 
chips cover 256K so the user never err - new Compaq 386 with 100% For the 8 MHz 80286 accelerator cards 
counters RAM errors. Sold populated with | = software compatibility. 80287-1010 MHz.......... $395 
1 megabyte CMOS ... $699 or with 3 “Be 10 Miz............. $450 For the Compaq 386 
megabytes CMOS coo! running low Se 12 MHZ.........0000- INTEL AboveBOARD........... CALL 






















power drain RAM... $1295. Optional 


ail for prices on V20, V30, 
seriaV/parallel daughterboard. ...... $95 Cael Fontes nh V2, NSO: 


PC Magazine “Editor's Choice” 64K, 128K and 256K RAM 



































ae MICROWAY SOFTWARE 287 TURBO-PLUS” 
A2D-160 FOR THE 8087 Speeds up yourAT 
peeds up yo 
The Fastest 12 bit Hell nd yb Adjustable 0286 Clock 8-12 MHz 
2. 10 MHz 80287 Cloc’ 

A/D Converter eae 87SFL Plus Full Harch@@ire BOSE. <a:---g $149 
$1295 DFixer, DCache, DOptimizer Optional 80286-10..... $175 

87 BASIC, 87 BASIC/INLINE 

87MACRO, 87 DEBUG 

87VERIFY, 87 TEST 













The simple, fast and inexpensive way to 
program PALs in your PC or AT. Works 
with virtually all 20 and 24 pin devices 





| 160,000 Samples per second | ; 
| Pseudo Random Noise Generator/DAC | re aie nti peclcricet at fe, 
| ReneS Brevcmlac tow Pass | PALS Works with JEDEC files and in- | se7runso-pus 
Filter Module $225 cludes a compiler for MMI standard PAL With 80287 10 MHz.... 
a ale | TYPOS... ce. cee ser eeeeseerevees S395 | With 80287 12 MHz... 





CALL (617) 746-7341 FOR OUR COMPLETE CATALOG 
ee P.O. Box 79 The World Leader vitae 


Kingston, Mass. Kingston-Upon-Thames 





02364 USA i i] Surrey England KT1 1HL 
Way (617) 746-7341 in 8087 Sup p ort! Telephone: 01-541-5466 


@ PAUL SOMERSON 


PRODUCTIVITY 


USER-TO-USER 


Sending printer output to your screen, combining ERRORLEVEL batch file tests and prompts 
ina single command, and fixing a SideKick bug. 


PRINT SCREEN SCREENER 
While developing reports for various ap- 
plications, I've wasted a lot of paper trying 
to align the rows and columns correctly. 
To save paper, 1 wrote PRT2SCR.COM 
(created by the PRT2SCR.BAS program 
in Figure |, or the PRT2SCR.ASM listing 
in Figure 2) to redirect all printer output to 
the screen. 

PRT2SCR is a memory-resident pro- 
gram that intercepts the printer services in- 


terrupt 17H. When acharacter is senttothe | 


printer via function 0, that character is tele- 
typed to the screen using a simulated inter- 
Tupt call to video services function OEH. if 
any of the other function calls is sent to 
printer services, the status code is set to 
PRINTER OK and the calls are ignored. 
PRT2SCR remains active until the com- 
puter is rebooted. 

This program is also great for users who 
do not have a printer or whose printer is on 
the fritz. Now you can run those programs 
that require a printer to be present and not 
worry about those ‘*Printer not ready"’ er- 
rors. 

Dean Perry 
Edmonton, Alberta 
Canada 


up your system if you hit Shift-PriSc by ac- 
cident. Or to run programs that want to 


| age ona cross-country flight. 


| ASK ERRORLEVEL 
The User-to-User column has published 





It's also a convenient way to avoid freezing | 


print while you’ re using a laptop in steer- | 


Z=Z+VAL (A$) 





ae © program for crasting PRT2ZSCR.COM -- by Desn Parry 
CLS:PRINT °Chacking DATA; plesss wait..." 
POR B=] TO 4:FDR Ovl TO 17:READ AS$:IF C<17 THEN 149 


MEXT:NEXT:IF £06667 THEN RESTORE:GOTO 169 

PRINT "ERRDR IN A BIG NUMBER AT END OF DATA STATEMENT® END 
FOR B=l TO 4:FOR Ol TO 16:READ A$: T]TVAL("G5"+A$) NEXT 

READ S:1F S\T THEN 188 ELSE PRINT "ERRDR IN LINE®;B*10+219: END 
Te@ :NEXT:RESTORE:OPEN "PRTZSCR.COM® AS #1 LENe1:FIELD #1,1 AS D$ 
FOR Bel TO 4:FOR C=l TO 16:READ AS 

LSET D$=CHRS(VAL("65°+A$)) :PUT @1:NEXT:READ DUMMYS$:NEXT 

LSET DS=CHRS(39):PUT €1:CLOSE:PRINT "PRT2SCR.COM CREATED" 

DATA EB,15,98,08,99, 00,90, FB,8A,£4,75,06,B4,0E,9C,2E,1419 

DATA FF,1E,93,01,B4,80,CF,8C, CB,BE,D8,B0,18,B4,35,CD, 2138 

OATA 21,2E,89,1E, 63 ,61,2E, 6C, 86,65 ,61,9C, CB, 8E, DB, BA, 1339 

OATA 67,01,B0,17,B4,25,CD,21,9C, CB,BE,DB,BA,17 ,61,CD, 1781 





Figure 1: PRT2SCR.BAS program to create PRT2SCR.COM resident utility that sends INT 17 


Printer output to the screen rather than to a printer. 


¢ utility to rsdirsct printsr output to the scresn 
} written by Desn Parry, Softwares Integration Services 


DOS_Printsr_io 
DOS_Video_io 
DOS_function 
DOS_terminate_residant 
get_vactor 

sat_vactor 


CSEG SEGMENT 
assumes ca:csag,ds: 
org 199h 

atert: 
3m initialize 

video_io a6 

printar_interceptor proc fsr 
assume ca:cssg, ds:caag 


sh,sh 
pi2 
sh,14 


da:nothing 
vidso_io 


pi2: ah,126 


iret 
printer_intercaptor 


andp 


Fi Edmonton, Alberts Canada 


# goto initislizsa cods 


3 stors video 1/0 vector 


turn iobercupe§ back on 

ia this a print char call (AR = @) 
no, go to end of routina 

sarvice call - writs char TTY 
push flsgs to 

simulate interrupt call 


set status cods - printsr not busy 
akip raguler print routins 


{continues} 





several programs that read characters from | Figure 2: PRT2SCR.ASM assembly language listing. 
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PROTECT 
YOUR COPIES 


Make yaur callectian af PC Magazine 
ahandsome addition ta yaur mae or 
hame—and protect and arganize your 
copies for easy reference! 


PC Magazine Binders and Cases are 
made of durable, luxury-laak leather- 
ette over quality binder board. Custom 
designed a ‘ar PC Magazine, every 
order receives FREE transfer fail ta 
mark dates and valume numbers. 


FOR FAST SERVICE CALL 
TOLL-FREE 1-800-972-5858 


MAGAZINE BINDERS 


6 for $48.75. 


OPEN 
BACK 
CASES 
Store your copies for 


individual reference. 
$295 each; 3for $22. 95; sig 95. 


'PC MAGAZINE _ 


a | 

RO. Box §120- Philadelphia, PA 19141 1 

Please send 0 pee C Cases Quantity 
j Payment enclosed ____. “Add S1/per 

esha ar “(Outside USA, odd $2.50 per unt 
| ordered, US currency only.) 


[| Gane: 





Amex (Visco CMC (Minimum order $10.) 


Exp. Date. 





I 
| 
Be | 


[Eee oa sales 

















PRODUCTIVITY 


@ USER-TO-USER 


initielize: 
bx,ce 
de, bz 
al,DOS_video_io 
eh, get_vector 
bDOS_function 
video_io, bz 
video_io[2],ee 


3 get the video_io vector 


7 end etore it 


bz,ce 
de, bz 3 with one pointing to our routine 
dz,offset printer_interceptor 

e1,008_printer_io 

ah, set_vector 

DOS_function 


bz,ce 

de, bx 

dx,offeet initielize 

DOS_terminate_reeident ; terminate end remein reeident 


3 replece old printer_io vector 


(Figure 2 ends) 


the keyboard and set ERRORLEVEL ac- 





cordingly to provide batch file branching. N ASK.COM 
However, in each case you have to precede | A 188 
the keyboard-reading program with an xOR BH, BH 
ECHO statement prompting the user to wd ae ~ 86) 
strike a particular key. ADD DI " 9981 
The ASK.COM program, created by MOV AL s 28 
the ASK.SCR script as shown in Figure 3, STOSB J 
STOSB 
MOV AL, 24 
» ASK.COM ANDseach || Sov” px, 6082 
_ input character to make it er 
5 i as MOV AH 68 
entries Case insensitive, INT 21 
% AND AL, DF 
and it echoes keystrokes PUSH = AX 
; CMP AL,59 
(in the uppercase JZ 13D 


| (Or you could create ASK.COM by run- 
| ning the BASIC ASK.BAS program in | 


CMP 
Jz 

MOV 
MOV 
INT 
JMP 


AL, 4E 
8131 
DL, AL 
AH, 82 
21 
814B 


version) to the screen. 


combines ERRORLEVEE setting and 
user prompting in a single command. Use 
a pure ASCII word processor or the DOS 
COPY CON command to create the 
ASK.SCR file. Leave a blank line above 
RCX, and hit the Enter key after each line, 
especially the last one (with the Q). 

Then get into DOS, put ASK.SCR on 
the same directory as DEBUG, and type 


DEBUG < ASK.SCR 





Figure 3: ASK.SCR script to create ASK.COM 
ERRORLEVEL setter/prompter. Type it all 
using a pure ASCII word processor. Hit Enter 
at the end of each line (especially the last); 
feave a space above RCX. Put ASK.SCR and 
DEBUG.COM (Version 2.0 or later) on your 
disk; type DEBUG < ASK.SCR. 





Figure 4.) 
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LASER 
PERFECT 
VISION. 


Imagine your PC being able to see photos, graphics, 
illustrations and precisely position them on your 
reports and proposals before they appear in print 
on your laser printer. Preview the graphic impact 
of charts and tables, modifying at will, before 
pressing the print button. 


The Princeton LS-300 Scanner affords youthe 
gift of foresight. It can scan a full page of text and 
images into your IBM PC/XT/AT or compatible at 
a laser-perfect 300 dots per inch. 


The compact design of the LS-300 is ideal for 
desktop publishing applications, especially news- 
letters, reports, and proposals. Hardware dithering 
produces 32 levels of gray to make photos and 
illustrations pop off the page. 


The LS-300 can be used with your PC system 
with CGA, EGA or monochrome displays, or 
teamed with the new Princeton LM-300 or LM- 
301 Print Preview Monitor, the LS-300 provides 
you full page visual effects before printing. And 
teamed further with an optional OCR software 
package, the LS-300 is trained toread and store 
typewritten pages. 


Free PC Paintbrush Pius! 


A $149 retail value, the amazing PC Paintbrush 
Plus is yours free with the purchase of the LS- 
300 Scanner. PC Paintbrush Plus lets you create 
image files which can be used with Ventura 
Publisher, PageMaker, etc. for professional 
quality drawings, diagrams, charts, graphs and 
headlines. Use your mouse, joystick or digitizer 
to manipulate images to create precisely the 
effect you want. Incorporate company logos tool 


Cost Effective. 


Put a spark Into the methodicai task of scanning 
with the quick, creative and productive LS-300. 
it's available with adapter board, PC Paintbrush 
Plus software, and all cables at a suggested 
retail price under $1,200. For an eye-opening 
demonstration — and an example of Princeton 
Quality and reliability — visit or contact your 
Princeton dealer today. 
CIRCLE 209 ON READER SERVICE CARD 


Also available is an 
“SCSI” __ interface 
Mac Scan? for the 
Apple Macintosh 
You can scan, edit 
and store a variety 
of Mac desktop 
Faaeagiay applica- 

— MacPaint, 
MacWrite. Page- 


maker, ReadySetGo!, 
Ragtime and Just 
Text — and print on 
your Apple Laser- 
Writer. 





*Naw tmaga Technology, tnc. 
10300 Greenbelt Road Seabrook, Maryland 20708 






Princeton 
Graphic Systems 
Number One 


—————————— 
_. Ce 





— PRINCETON’ 


a 
GRAPHIC SYSTEMS 


601 Ewing Street, Building A. Princeton, NJ 08540 
800-221-1490, 609-683-1660 (NJ only) EXT. 92 Telex 821402 PGS PRIN 


Rea eane TRADEMARKS: IBM, PC, XT. AT, mieratonal ee Machines. Inc PC PAINT- 

z NTURA PUBLISHER, Xer GEMAKER, Aldus AUTOCAD, 
auloaean Inc APPLE, MACINTOSH. MACPAINT, MACWRITE, Appe Computers, Inc READY SET 
GO}, Manhattan Graphics. RAGTIME, Orange Micro inc JUST Knowladge Engineering, Inc 





Take the Multi 
and run. 










NEC introduces MultiSpeed” The world's fastest In fact, when you discover everything it comes with, 
portable computer. It's designed to make you a runaway you'll be delighted at what it goes for. 
success. So if you're a person who's going places, try the 
MultiSpeed is multi-talented. it's small. Light. And portable that helps you get there ahead of everyone else. 
gives you the option of running at a clock You'll find the new MultiSpeed 
speed of either 9.54 or 4.77 MHz. portable at CompuMat, ComputerLand, 
MultiSpeed can do most anything your Connecting Point and Micro Age. For litera- 










desktop PC can. It has the most advanced 
LCD screen technology. So it's easier to read. 
What's more, it’s PC compatible and 
even does windows. 
And MuitiSpeed is a very smart buy. It 


ture or the location of your nearest dealer 
call 1-800-447-4700. 

If you have any questions or would like 
technical information call 1-800-NEC-SOFT. 
Or write NEC Home Electronics, Computer 
comes with a bundle of builtin features that eae Products Division, 1255 Michael Drive, Wood 
cost a bundle on other portables. Dale, IL 60191-1094. 


“IBM PC/XT is a registered wademark of s 

Internatona Businass Machines Inc 

feces Se AE Take the Multi and run. 
M If f j 
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Ca computers and Commune ations 





m USER-TO-USER 








PRODUCTIVITY 


" Program for creating ASK.COM -- by Yan seiner 

CLS:PRINT "Checking DATA; please wait.. 

FOR B=1 TO 6:FOR C=l TO 17:READ A$: IF ear THEN 146 
Z=Z+VAL(A$) 

NEXT:NEXT: IF 210336 THEN RESTORE:GOTO 168 

PRINT "ERROR IN A BIG NUMBER AT END OF DATA STATEMENT” : END 
FOR B=1 TO 6:FOR C=1 TO 16:READ A$: T=T+VAL ("GH"+A$) :NEXT 
READ StIF S=T THEN 180 ELSE PRINT "ERRDR IN LINE" )B*19+210; END 
T=0;NEXT:RESTORE:OPEN "ASK.COM" AS #1 LEN@l:FIELD #1,1 AS DS 
POR B=1 TO 6:FOR Cel TO 16:READ A$ 

LSET D$=CRR$(VAL(" GH™+A$)) : PUT $1:NEXT:READ DUMMY$:NEXT 
CLOSE: PRINT "ASK.COM CREATED" 

DATA 30,FF,8A,1E,90,900 Ht DF,81,C7,61,00,58,28,AA,AA,1964 
DATA BO,24, AA,BA, BA /8 CD, 21, B4, 8, CD, 21, 24,DF,1818 
DATA 50,3¢€,59,74,18 7 4E,74,08,88,C2,B4,02,C0,21, EB, 1616 
DATA 1A,68,C2,B4,0 {CD, 21,82 ,6P, CD, 21, EB, 9E,68,C2,B4,2062 
DATA 62,CD,21,B2,65,CD,21,82,73,C0,21,82,9D,CD,21,B2,1895 
DATA 0A,CD,21,BA,06 ,00,58,84,31,CD0,21,08,00,00,08,08,989 


Figure 4; ASK.BAS to create ASK.COM program that both prompts the user and sets the 
ERRORLEVEL to allow batch file hranching. 





ASK.COM, like ECHO, prints the text 
following it on the same line. However, 
unlike ECHO, ASK.COM waits for the 
user to enter a keystroke. It ANDs cach in- 
put character with DF to tum everything 
uppercase and make all entries case insen- 





{Figure 3 ends) 





Ziptime 
Benchmark 
(sec) 
{200,000 
calculations 


on a 6 MHz 


You save me and 


can offer! 


BARCODE 


of (sin? + cos?) 


IBM PC/AT} 


sitive, and it echoes the keystroke (in its 
uppercase version) to the screen. Also, it 
handles **y"* and ‘'n’* specially, echoing 
“Yes” aad “No.” 

ASK.COM won't check to see if akey- 
stroke is valid; the program will happily 


80287 Optimizers 


4 10.7 15.3 
offing speed i 80287 (MHz) 


Are you getting your money’s worth out of your 80287 math chip? Most 
AT computers run their math chip far below its maximum fF 

The IBM PC/AT normally runs math chips at ewo thirds the operating speed 
ofits CPU. You may more than double the speed of your math chip in the 

AT or a clone without replacing the existing 80287, 

Your 80287-3 may operare as fast as 11 MHz. Zippet's interactive suttware 
evaluates and maximizes the operating speed of your -3 and -6 math chips. 
money! 

For ‘power users’ the Zipper2 can run the -8 and -10 math chips in the area 

of 18 MHz depending upon their quality. This ts faster than anyone elxe 


Ask your local dealer! 


Suggested List: Zipper $159.00 Zipper2 $239.00 


EVEREST INTERNATIONAL 
MARKETING INC. 


BARCODE INDUSIRIES, Inc. 17 Barstow Road, 
Great Neck, NY 11021, Tel (516) 466-5770, Telex: 506144 


CIRCLE 503 ON READER SERVICE CARD 





633 - 470 Granville Street, 
Vancouver, B.C., VOC IVS 
(604) 684-4187 





po 
EVEREST 
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B USER-TO-USER 


munch on anything you feed it from the | 
keyboard. To modify the program so that 
it’s case sensitive, replace the 


AND AL,DF 


at location 11E with two NOPs: | 


DEBUG ASK.COM 
E 11E 96 99 

W 

Q 


Use ASK.COM the same way you'd use 
ECHO. So if your batch file includes the 
line 


ASK Want to back up your files (Y¥/N}? 


ASK will display the line 


Want to back up your files (¥/N)? 





on-screen and wait for a reply. You can 


PRODUCTIVITY 


then test the ERRORLEVEL in a series of 
IF statements. The CHECK.BAT batch 
file below shows how to stack the IF ER- 
RORLEVEL tests. 


ECHO DFP 

:BADCHAR 

ASK Do you want to cun CHRDSK (¥/N)? 
IP ERRDRLEVEL =< 9% GDTO SADCHAR 
IF ERRDRLEVEL s= 89 GOTO RUNCHK 
IF ERRORLEVEL == 79 GOTO SADCHAR 
IF ERRDRLEVEL == 78 GOTO GOODCHAR 
GOTO BADCHAR 

2:GOODCHAR 

ECHD You didn’t want to cun it 
GOTO END 

sRUNCHK 

CHEDSK 

sEND 


This batch file will ask if you want to 


| run CHKDSK; if you answer ‘‘N"’ or 


“*n’’, it will echo ‘‘No”’ to the screen and 


| jump to the message saying you didn't 


sagt? 


want to runit. If you answer ““Y”’ or “‘y”’, 
it will jump to the CHKDSK command 


| near the bottom and execute it. 


Yan Seiner 
Princeton, New Jersey 


Putting so many ERRORLEVEL tests into 
a batch file is cumbersome, but this beats 
not being able to branch in a batch file. 
This short program saves steps and 





s ASK.COM won’t 
check to see if a keystroke 
is valid; the program 

will happily munch on 
anything you feed it 

from the keyboard. 
space—and its ability to turn single key- 


strokes into recognizable words is a wel- 
come change from cryptic DOS responses. 





AWARD WINNING 
LOTUS 1-2-3 and DOS 


VIDEO 


TRAINING 


FOR YOUR ORGANIZATION 


“INTRODUCTION TO 00S” 
“INTRODUCTION TO LOTUS 12 «37 
“MORE ABOUT LOTUS 1+2+3 COMMANDS” 
Covers All Releases 


Everything you need to start hands-on Iraining now! 

@ COURSE MANAGEMENT GUIDE 
@ QUICK REFERENCE GUIDE 

@ COMMAND CHART 

ALSO AVAILABLE: An inexpensive reproduction license tor 


@ VIDEO TAPE 
@ WORKBOOK 
@ PRACTICE DISKETTE 


student materiais 


*& comprehensive progrem tor leerning 1+2 «3. 
The iessons are clesr end eesy to understend. 
This is the best of the videocessette courses...” 


PC Magazine 


CALL NOW FOR YOUR 14 DAY FREE-TRIAL: 
1-800-448-8669 (In Arizona (602) 968-2699) 


ITT 
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OF wete us at 
ITT SERVCOM 
Trang and Publu ations 
PO Box 29039 
Pc Anzona 85038-9039 


August 1986 





| 


Wholesale 


=] 
| 


Orders Processed Same Day! SAVER 
PRINTERS RETAIL OURS SPECIAL | 
LX-86 $ 299 $199 
ONL FX-86E § 549 $369 ex.1000 
aye FX-286E $ 799 3488 
PACH EX-800 $ 749 $429 
EX-1000 $ 995 $549 
LQ-800 $ 799 $449 
LQ-1000 $1095 $629 
LQ-2500 $1595 $995 


| | authorized dealer. 
| 





Computers Below Whalesale is an EPSON factory 


anteed with o | year factory warranty. Orders processed | 
within 24 hours. No premium for Visa/MasterCard, 


Coll Toll Free Notionolly! 


1-800-544-5490 
Compufers 


Below 
Wholesale 





carriage 


° Extra 
cps w/near 


letter quality 
* Includes 


adjustable 
push tractarl 


All printers ore guar- 


Minneapolis 
MN 55416 





i= et ee Ee) ee) a) ee) wll 
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CiveaioreveraNorenies 


Laserjet control you 


thought it had. 


Microsoft Word and WordStar 

2000 can’t use new downloadable 
fonts on your Hewlett-Packard 
LaserJet unless you build complex, 
time-consuming PRD-PDF tables for 
them. Polaris Font Control solves the 
problem quickly, easily, automatically. 
Just enter font names — it does the 
rest. Polaris Font Control lets you use 
fonts from any H-P compatible manu- 
facturer. Mix soft and cartridge fonts 
in the same document. And select 
faces, weights and sizes in the normal 
way with no embedded commands. 


Rxommendely | {t's perfect for 


| @) | Hewcert | individual users. 


PACKARD 
Even Novell 


networks, Because Polaris Font 
Control gives Word and WordStar 
2000 the power and control that you 
thought they had — that they ought 
to have. All for just $99.* 


Call 800/338-5943 

(In California 800/231-3531) 
Toll-free for Ordering Info for IBM PC, 
XT, ATs & 100% compatibles. *Add 

$6 shipping & handling. 30-day 
money-back guarantee. 


SOFTWARE 


613 West Valley Parkway, Suite 323 
Escondido, California 92025 
619/743-7800 
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‘Times Roman 


que olive 


Century 


, Triumvirate Futura 
cooper Biack 
Souvenit irc Garamond 


Omege 


anti 


Rockwell Gill Sans 


gchoolbook 


Bodini Condensed 


Century oe le English 
Pp 
Closed 
oadway 
US Helvetica br 
gBauha 


usin 
you Pak Avene 


avant Garde 


extbook 
Century T T allman 


ier oadw ay Dpen 


U niv er sity 


Letter gothic 


Univ eraity Roman 











AN ALMOST FOOLPROOF 
WAY TO MAKE 
ARCHIVAL BACKUPS OF 
PROTECTED SOFTWARE! 
The Copy Il PC Option Board is an easy- 
to-use add-in board that will give your 
PC the same disk duplication technology 
used by most disk duplication firms (who 
Put Ihe copy protection on software in 
the first place). 

DUPLICATES NEARLY 
ALL PROTECTED 
DISKETTES. 

The Option Board can easily backup 
almost all protected diskettes for the 

IBM PC, Including ones software-only 
backup programs cart touch. It even 
includes a track editor that will allow Ihe 
more technically inclined to look at 
protection schemes and edit any data on 
a diskette. 


The Option Board uses a halt-size slot inan 
IBM PC, XT or AT (with at least 1 360KB 
floppy disk drive), Heath/Zenith 150, 

151, 158, Compaq Deskpro. Extra $15 
cable required for Compaq Portable, 


HP Vectra and Tandy 1000. Tandy 1000 
requires 256K of memory. 

Call 503/244-5782, M—F, 8— 5 (West 
Coast time) with your = in hand. 
Or senda check for 

$95.00 U.S. plus $3 s/h, $15 overseas. 
Please specify your computer brand 


when ordering so we can send you the 
correct cable. 


$95.00 


Central Point Software, Inc. 
9700 S.W. Capitol Hwy., #100 
Portland, OR 97219 


Central Point 


Backup utilities also available for the Macintosh, Apple tl, Commodore 64/128 and Atari ST. 
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Personal VM on your PC! 


Personal VM runs most existing DOS 
applications without modification and 
eliminates cumbersome pathnames by 
automatically searching minidisks. 


Interfaces with KEDIT and REXX from 
Mansfield Software Group. 


Requires 256K IBM PC, XT AT or competible 
Uses monochrome or CGA color display 
Requires DOS 20 or above 

Several users cen be defined to access PVM 
with one session achive ala time 





Labs, Ine. 


Personal VM features: 


¢ CP and CMS commands 

¢ CMS filetype support 

¢ DOS compatibility 

¢ LOGON security 

* Minidisk support 

© Virtual devices 

© Virtual spooling 

¢ Accounting records 

« VM-style screens 

e User synonyms 

© PF key definitions 

° User profiles 

¢ Privilege levels 

« Log message support 

© No additional hardware 
or software required 


$295 (quentity diecounte evelleble) 

$35 demo copy 

(800) 247-4503 (Persone! VM orders only) 
(301) 564-8553 (Inquiriee & technice! support) 


1707 Belle View Blvd Suite C2 Alexandria. VA 22307 
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PRODUCTIVITY 


@ USER-TO-USER 


SIDEKICK ALERT 
If you haven't yet heard (although it's been 
widely documented), there's an easily re- 
paired divide overflow bug when you run 
the SideKick calculator on an AT or other 
80286 machine; dividing 93500 by 31167 
should give you a result of 3, but may actu- 
ally show up as 2.4. 

Uf you experience this, use DEBUG to 
patch your SK.COM. Make sure DEBUG 








= There’s an easily 
repaired divide overflow 
bug when you run 

the SideKick calculator 
onan AT. 


.COM and a copy—not your original—of 
SK.COM are in the same directory or are 
properly PATHed to, and type 


DEBUG SK.COM 


Then, when you see the DEBUG “‘-"" hy- 
phen prompt, type 


S 199 LOAQ® 2 FE C8 


DEBUG should respond with two four- 
digit hex numbers separated by a colon, 
something like 2F8A:70B8. Ignore the 
leftmost four. But enter the rightmost four 
in the place of the xxxx below: 


E xxxx 2 BO 63 


(You'd type E 70B8 2 BO 63, for example, 
if DEBUG reported 2F8A:70B8.) 

Finally, type W and then hit Enter to 
write the patch, and then type Q and hit 
Enter to quit DEBUG. You'll have to re- 
boot your system to load the patched copy. 


SHARE YOUR DISCOVERIES 
Tell fellow users about your latest discov- | 
ery through User-to-User, and we’ll pay 
you between $50 and $300, plus an extra 
$25 if you submit it on a disk. If you send a | 
disk, please include a printout to ensure 
against damage. Mail your contributions 
to User-to-User, PC Magazine, One Park 
Avenue, New York, NY 10016. Pt 





Which System Is Exactly Right For You? 


COME TO THE EXPERTS! 


Technoland PC/XT™ 








Includes 8088-2 Dual Speed unit, 640K RAM, 360K Floppy Driva 
‘w/Controller, AT~ Styla Keyboard, 135W Powar Supply, MS-DOS 
3.1 W/ Manual, System Manual, Full 18 Months Werrenty. Run all 


major software for IBM-PC” and PC/XT. 


6.6 MHZ......$ 509 
8 MHZ......$ 575 
10 MHZ......$ 795 


Monochrome Package: 


IBM 1 Crotet Green on 

Ami lonochroma Monitor 

With Mono-Graphic Card $18500 
XT Multifunction Card $ 95 


©@ Clock/Calendar, FOC 
@ Paratiel Senal and Game Ports 
@ RAM Disk & Printer Spooler (Software) 


Mini L/O Card S$ BS 
@ Parallel. Senal and Game Ports 
Mono-Graphics Adapter 6 BO 
W/ Printer Port 

Color Graphics Adapter $79 
EGA Card-Short Card $249 


@ EGA CGA MDAG& Harcules compatible 
© 256K Mamory 

Everex Modem 

© 300 & 1200 BPS Shon Card 

®@ Fully Hayes Compatible 
Monochrome Monitor 

@ IBM Look alike 

@ 12” Screen Amber or Green 

© Swrel Base 


Order Toll Free: 
(800) 222-3978 


in Califorrem: {213} 724-2781 
Technical Support (213) 724-1684 
Customer Serace; (213) 724-1685 


Mon — Sat 8:00 am to 6:00 pm. 


(OM, Hercving, Compan ATT Pavamarec, TEAC, Mrmsbishi ARC, 
Serve, Wemem Onprtal ond Sespute ora trademeris of thes 
renpective componsms MS-DOS is 2 trademark of Microsoft 
Corperemen, 18h PC. IBM XT and 1M AT are trademark of 164 


$129 


$119 


Los 
Quantity Discount Avaliabdiel 


{Monitor Optional) 





9 W 5 ad 





ion ms 


Technoland AT 


ry 


iM 
Includes 60286-Based unit, AMI BIOS, 612K on Board, 1.2 MB 


Floppy Drive, WO. Hard/Floppy Controller, Clock/Calendar W/Battery 
Back Up, AT Styia Keyboard, 200-W Powar Supply, MS DOS 3.1 


W/Menual. System Manuaie, Full 18 Months Werranty, Run all 
major software for IBM-PC/AT. 


RGB Package: 


RGB Color Monitor 
(640 x 200) 


With Color Graphic Adaptor. $39 


Enhanced Keyboard (5339) 

@ Separate Cursor & Numenc Pads 
@ LED Status Indicators 

@ 12 Function Keys 

135W Power Supply 

200W Power Supply 

AGB Color Monitor 

@ 13” Screen 

®@ 640 x 200 Resolubon 

@ RGB— 1B Color 

EGA Color Monitor 

@ 31 mm Dot Pitch 

© 13° Screen 

®@ 640 x 350 Resolution 

©@ RGB 16 — Color 

Seagate Herd Diaic 

Herd Disk Kit 

©@ 20 MB Half Ht ST225 W/Controtier 
@ BS MS Access Time 


$79 


8 79 
$119 
$329 


$449 


$379 


Technoland 


lea Demo Center: San Jose Demo Center: 


is CN te 2870 Gordon Ave. 
Commerce. CA Sante Clara, CA 95060 
Gateks {2131 724-2761 Tet (408) 732-2244 
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6 MHZ......$ 869 
So MilZ...... 
12 MHZ......$1,649 


. $1,059 


EGA Package: 
EGA Hi-Raa. Monitor 





(640 x 380) . 

With EGA Half Card. $665.00 
30 MB ST403B $629 
40 M6 ST4051 $759 
@ 39 MS Access Tima 

© Auto Hesd Parlung 

@ Linear Voice Cov Activator 

360K Floppy Disk Drive $ 30 
1.2MB Floppy Diak Drive $125 
Tendon Herd Diak Card-20MB $408 
Citizen Perailel Printer 

MSP — 20 (80 Column) $329 
MSP — 25 (136 Column) $489 
@ 200 CPS Dratt/ 50 CPS NLO 

@ BK Buffer 

© Graphic Capability 

@ 18M Epson Compatible 

Call for More Selection 





5 Daya Gueranteed Shipping 
Next Day Delivery Availeble 
Free UPS (G) Shipping 


An prices era wrineut notion. 
Wa accept Master Ce Cord é VISA [no tie eat 
Caster Check, Personal Check {15 days to 
snd approved purchase order trom Universities, 
Ingiitutions & Fortune 500 company 
aw Karn bowghd fram Techmotend (inchuding 
sotteare may be caturned for 0 ful 
pons (eucers Jona herr Sir Se Gays of oe gate 
wae shipped if for any reason you eo not 1 
settied Alt Tachnoland products cai 
ac hoeteas om ‘one year ieniied warranty Some 
Products also er a warranty 
fechnoland progucts may cary edaitionsl warrantven 
Warranty and rotund polly requvse That you submit 
the Invoice and obtain an RMA number from we by 
enone. 


My deparimest They said that putting data processing in 


control of PC sc oes are was too muc! h fond 


Then people started c are. Whe 
took all the blame vaiescrte 


Software piracy is a Federal aime. At ADAPSO, the computer software niin 
and services industry association, we're working to help data processing 2.50095 and ask tor Muriel. 
managers like you prevent the problem. And to help your company | Teas North Seventeenth Street, Arlington, 
avoid substantial fines and legal fees. am 

You can help top management protect your company by actively RANT THE 
discouraging software piracy. ADAPSO can provide you with sample TARY = 
policy statements and free booklets for company employees. 

Just return the coupon. It could put you back in control. And it might 
keep your department off the hook. 


oe 


A Software Piracy is a Federal Crime 











@ CHARLES PETZOLD 


eR Ord: UC Telev atiatesy 


PC TUTOR 


How to program software to determine what hardware is being used; and how to use the 
above-640K memory you bought with your AT. 














AT MEMORY ABOVE 640K 
I recently bought an AT clone with | 
megabyte of memory. Unfortunately, 
DOS seems to recognize only 640K of this 
memory. What is so special about the 
memory between 640K and | megabyte? 
My vendor charged extra for it, so I as- 
sume that I should be able to use it for 
something. 
Mike Morris 
Pasadena, Califomia 


The extra 384K of memory in your ma- 
chine is called ‘‘extended memory,”' and it 
can be accessed only by the 80286 micro- 
Processor in the PC AT and compatibles. 

I think what’ s confusing you (as well as 
lots of other people) is that when the manu- 
facturer or dealer says ‘1 megabyte of 
memory”’ it sounds like this megabyte is in 
one continuous block. If s not. 640K of this 
memory sits at the bottom end of the micro- 
processor's address space, to be used by 
DOS and applications programs. The ex- 


tra 384K does not directly continue from | 


this lower 640K. 

The total addressing space of the 8088 
microprocessor used in the PC and PC-XT 
is I megabyte. The lowest 640K is random 
access memory that can be used by DOS, 
the next 128K is reserved for video boards, 
and the highest 256K is reserved for ROM 
BIOS chips. 

The 80286 microprocessor in the PC 
AT and compatibles usually works in real 
mode, which is compatible with the 8088 
microprocessor and can access the same I 
megabyte of memory. Once again, the 
lower 640K is used by DOS and applica- 


tions programs. When switched to protect- 
ed mode, however, the 80286 can address 
an additional 15 megabytes of extended 
memory. 

This is shown in Figure 1. The extra 
384K of memory you have in your machine 
sits at the low end of the extended memory 
region, above the I-megabyte address 
range of the 80286 microprocessor when 


15 megabytes 
additional 


memory 
available in 
80286 pro- 
tected mode 





Figure 1: This memory map of the PC AT 
shows how extended memory sits above the 1- 
megabyte address space normally associated 
with the PC and PC-XT. 


this chip is operating in real mode. 

Because of significant differences be- 
tween real mode and protected mode, cur- 
rent versions of DOS and current pro- 
grams cannot use this additional 15 
megabytes of extended memory. Getting 
access to it will require the greatly en- 
hanced operating system that is expected 
from Microsoft sometime this year. 

Right now, however, you can use your 
extra 384K of memory for a RAMdisk by 
using the VDISK SYS device driver includ- 
ed with PC-DOS 3.0 or later. Put the fol- 
lowing line in your CONFIG.SYS file: 


DEVICE=VDISK.SYS 384 /E 


The VDISK driver uses a BIOS call to 
switch temporarily to protected mode, ac- 
cess the extended memory, and then switch 
back to real mode. 

Recently, several products have be- 
come available that let you use extended 
memory to emulate the expanded memory 
that conforms to the Lotus/Intel/Microsoft 
expanded memory specification. Such 
memory is usable with programs like Lo- 
tus's 1-2-3, Release 2, Symphony, and 
other integrated programs and spread- 
sheets. Reviews of some of these products 
appear in “’Emulating Expanded Memory: 
Five Software Alternatives,’’ PC Maga- 
zine, Volume 6 Number 6. 


DOS AND DISK DRIVES 

I am involved in developing PC software 
for intemal use at our company. We want 
to avoid overwhelming our users with 
technical details, so we want to write our 
programs in such a way that the software 
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FOR RETAILERS 
O NPE: 


BECAUSE 
YOU SELL 
ONE OF 
_ THESE... 


Bring PC MAGAZINE, the 
“silent salesman,” into your 
store and provide your cus- 
tomers with clearly written com- 
parative reviews of the hardware 
and software you carryl 

Knowledgeable PC users turn 
to PC MAGAZINE 22 times a 
year for in-depth evaluations 
conducted by PC Labs, the pub- 
lishing industry’s only indepen- 
dent product tester. 

Increase the sale of your 
inventory and earn additional 
profits with PC MAGAZINE. For 
more information on how you 
can sell the profit leader, call 
(212) 503-5380 or write: 

Carol Benedetto— 

Retail Sales & 

Marketing Manager 

Ziff-Davis Publishing Company 
One Park Avenue 

New York, NY 10016 
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CheckDrive: 





drive to check 


get default drive 


original drive 


change drive 


get default drive 
zero if drive OK 
save diff. in CX 
original drive 


reatore drive 


return code 


Figure 2: A short assembly language routine to check the validity of a particular disk drive. 


will figure out what hardware is installed 
on the computer. Amazingly, even though 
DOS is a Disk Operating System, some of 
our biggest problems involve disk drives. 
For example, if an XT or AT has only 

one floppy disk drive, then the same drive 
is used for both A: and B:. How can we de- 
termine from a program that this is the 
case? How can we determine the type of 
drive (360K, 720K, |.2-megabyte)? Even 
determining which drive letters are valid 
seems to be difficult. What are the answers 
here? 

Randal K. Bond 

West Lafayette, Indiana 


As you have found, this is not a simple sub- 
Ject. Unfortunately, much of the crucial in- 
formation about logical disks and physical 
disk drives remains undocumented by Mi- 
crosoft. Microsoft Windows and even stal- 
wart programs like CHKDSK use undocu- 
mented DOS function calls when dealing 
with disk drives. The rest of us must work 
in afog. 

The subject has become still more com- 
plex with recent versions of DOS, for now 
you must worry about network drives, 
drives that are really subdirectories 


mapped into drive letters with the SUBST | 


command, and drives that have been 
Joined to other drives with the JOIN com- 
mand. 

First, however, let's attack the problem 


of determining which drive letters are val- | 


id. P'll assume you have a copy of [IBM's 
Disk Operating System Technical Refer- 
ence. The most recent edition covers DOS 
versions from 2.1 through 3.2. 

One fairly obvious way to determine 
which disk drive letters are valid is to use 
interrupt 2th function call OEh (Select 
Disk) repeatedly for all drives from A 





# Unfortunately, much of 
the crucial information 
about logical disks and 
physical disk drives 
remains undocumented by 
Microsoft. 


through Z. This function call does not re- 
turn an error code, so to determine if DOS 
really changed the default drive you have 
to. use interrupt 21h function call 19h (Cur- 
rent Disk). If the current disk has been 
changed to the disk specified when using 
the Select Disk function call, then the drive 
letter is valid. 

Figure 2 shows a short assembly lan- 
guage procedure to do this, It takes a disk 
drive code in AL (0 = A, 1 = B, etc.) and 


~~ VES, YOU CAN! \ @ 
PC AMERICAN MAKES IT POSSIBLE FOR YOU! 

MAS > ~~ 

PC American Is Changing The Way People Buy Computers 


© 954/4.77 MHz Clock Speed 

© 640K Ram 

* Pop-Up Windowing 

© Super Twist LCD 

© Detachable Screen 

© 11.2 Ibs. 

© Keyboard including 10 
Function Keys 

© Two 312” Disk 720K Drives 

« Parallel, RGB, RS232C Ports 


It gives you TTL or Analog Color, 
with resolution up to maximum 
800 horizontal dots and max- 
imum 560 vertical lines, on a 
largs, 13°° diagonal viewing are. 
Plus 7 switchable color. 


Compatible Computer * 10 or 6 MHz 
[ : © 1.2 MB Floppy 
© Keyboard 
e MS DOS 31 
© 5 Half-Height 
intemal drive slots 
| | © 1 Year Warranty 
| © Serviced Nation- 
wide by TRW 
© 512K expandible 
to 1M8 


Multitech Options 
© Softwhits Monitor 
and monochrome 
graphics card .. $219 
© Color monitor and 
gr. card... . $399 
© EGA monitor and 
EGA card 
© Muitifunction, EMS. 


* Daughterboard to 
expand to3MB $128 


$1500 


PCAM Options 
MS DOS and GW Basic .. $79 
Samsung monochrome 


MULTITECH 900 
10/6 MHz 


© One 360K Or. 6 Expansion Slots 
© AT Style Keyboard 
© Serial/Parallel/Game Ports 

Monitor. . $78 
= 150) Watt Hower! Sbnpiy Trompson Color monitor som8 


High Resolution Monochrome Graphic Additional 360K Dr 
or RGB Display Card Choice 


© One Year Warranty 
FCC Class B 


aru $5Q5 


20MB Turbo System 30MB Turbo System 
| (4.77/8MHz XT Compatible) (4.88/8MHz XT Compatible) 


640K, 1 Floppy, 20MB, 640K, 1 Floppy, 30MB, 
AT Styie KBD $895 AT Style KBD $955 
18M Proprinter XL 


FCC Approved FCC Approved 
621 Toshiba Toner 
Chhzen MSP 10/15 


29984 Plotter 
‘Citizen Prenmer 35 
Toshiba P321/Pas/Ser/218/ 


NEC GBI EGA CARD 
for Multisync ... $399 


Seagate ST251 40MB Kit 668 ATI Wonder RGE/Mono/EGA 299 
Seagate 4038 30MB 


MACH Ill Joystick 
Chips 

256K 150 Nano 

256K 120 Nano 


HARDWARE 


All systems are burned in and Seagate 4051 4<0MB 

tested for 24 hours. We con- Saecnte BOMa/ 

figure systems boards, set up Aa 

switches, format hard drives, O15" Manager Software 

pertorm memory diagnostics La suey nr 

and aneck system with Graphics Board 

Monochrome yS/CrGIO 

Desktop Computer Hercules Graphics Card 184 peuple 256K a 

f = Clone Hercules Graphics » 

Everex Fg8,332 Col!) 235 | Se LeROEAT S12K mS 
STB Chautler 132 Co! 199 

, ae | Graphics Board Color 

Hercules Color Graphics+ 

Clone Hercules Color 


Lap-Top Computer 


US Robotics 2400 Internal 189 
US Robodes Direct 1200 Ext 115 
US Robotics 1200 Internal 109 
Incomm 2400 External m” 


Memory Expansion 


T2CPS/80 Col 
Toshiba P341E/Par/Ser/216/ 
T2CPSI132 Col Monochrome 
Monitor 
Princeton Max 12 
Muititech Mono 14° 
Thompson 450A 14"° 
132 Col 
Color Monitor 
560 inarpsen CM 363825) 


Toshiba P351/Pac/Ser/300/ 
1OOCPS/132 Col 
Toshiba P351C/Par/Ser/288/ 
32 


NEC P6/Pa:/80 Col! 


S2sRawsozy 


216/18QE5CPS 
Everex 2MB 1/2 Card 128 NEC P7/Par!136 Cov216/ 


2BIVESCPS 
Power Supply NEC P5/Pat/32 Col290/240/ 


( a 
Maxell MO2-DM OS/DD rs) 100COS/Color 1982 
Maxell MO2-HO High Density 38 Printer—Laser 


Printer—Dot Matrix Hee A 
: Laserjet Plus 
Near Letter Quality HP Laser 500 P 
18M Propnnter XL 309 


Toshiba Laser 
SOFTWARE 


We always carry the latest 
versions of software 
programs 


Accounting 
Dac—Easy Accounting ) 
Open System, Accounting 399 


Word Processing 


iguant PL 14 770x400 
EGA Monitor 


iM. 
Sony Muttscan 1302 14” 


Microsoft MS DOS 3.2 


Transportable 
Computer 


Dow Jones Market 
Analyzer + 
Dow Jones Market 
Manager + 
Tax Planning 
JK Lasser's Your income 


WordPerfect 42 
ProDesign 12.5 


60986 
130 MEG, 16 MHz, 
80386 


Floppies 
Fujitsu 360K/JVC 360K 
Toshiba 3¥2"" 720K 
Teac 360K 


Alternative Mass 
Storage 


Toshiba 3100 Laptop. One 35 
720K Drive, 10 MB Hard Orive 
ParallevSerial Port 3333 

Toshiba Laptop, T-1100 Pius 
(Dual Floppy). 35” Dr One 
Expansion Siot, Toshiba 
keyooard LCD Dispiay, ed 

rome Card, Devi 
Parallel and Saval Port, Clock, ee S 
External Floppy Orives toge Ae? 
Microsoft Mouse/Paint 


Ophonal 
Seegate $1225, 20M Kit 
Seance Stak ou ki_aeg_GFaphics Board EGA" Mouse System Mouse 


1-800-654-5365 / SALES HOTLIINE 


1-714-557-3903 / custoMER SERVICE TECHNICIAN 


Compaq Portable 256K, 
360K 

Port ivModei 4, 1DA, 640K 
20MB 


DBase Ill 
CIRCLE 150 ON READER SERVICES CARD 
- —— 


LF fs pcAmerican 


Marketing, Inc. 


Hard Disk Drives Managing the Market 
Managing Your Money 





HOURS 
MONDAY-FRIDAY 8 30-5:30 
SATURDAY 10:00-2:00 


—n* 
1TIS1 Mewnape St Sante 104 
Fountain Vatey. CA S77S 
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returns AX equal to 0 if the drive is valid or 
to nonzero if the drive is invalid. Although 
the procedure changes the default drive in 
the course of the routine, it restores the 
original default drive before exiting. 


PRODUCTIVITY 


The value of AL returned from function 
call OEh supposedly reflects the '‘total 
nuntber of drives.’’ Disregard this. Under 
DOS 3.0 and later, it always returns at 
least 5. If vou lave the statement 


Y, Size, ¥% Cost & Not A Clone! 


$139 vs, $295* 





© Call us for your nearest local dealer 
1-800-624-4920 US/ 1-800-458-6200 CA. 


it’s another 


i * 


Monochrome Graphics 2 Card - 






Or. Dr. Zucker 


CE 


>KERBSARD 
ZUCKERBSAR 
T 235 Santa Ana Court * Sunnyvale, CA 94086 
(408) 720-1942 © 1-800-458-6200 CA © 1-800-624-4920 US 


Hercules is a trademark of Hercules Computer Technology. Inc. 
© Average price of 400 dealers according to June 1986, survey by Store Board inc., Dallas, Texas 
ZUCKERBOARD is a registered trademark of Advanced Transducer Devices, Inc. 
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LASTDRIVE=Z 


in your CONFIG.SYS file, AL returns 26. 
Obviously, mast of these drives will not be 
valid. 

COMMAND.COM uses a different 
method of determining if a drive is valid 
when you want to change the default drive 
from the DOS command level. COM- 
MAND.COM uses the more obscure inter- 
rupt 21h function call 29h (Parse File- 
name). It sets up a command line with the 
drive letter, makes the functian call, and 
then checks the value of AL. If AL is FFh, 
then the drive is not valid. 

Next, you have the problem with drive 
letters A: and B: when only one floppy 
diskette drive is installed in the system. 
Drives A: and B: are called ‘‘lagical’ 
drives that use the same ‘'physical’’ 
drive—the single flappy disk drive. 

An easy way to determine if the comput- 
er has ane diskette drive (in which case A: 
and B: refer to the same drive) or more (in 
which case A: and B: are separate drives) 
is to use interrupt I1h, the BIOS Equip- 
ment Check. (The BIOS interrupts are 
documented in separate IBM Technical 
Reference manuals for each member of the 
PC family.) This interrupt returns a bunch 
of information encoded in register AX. Bits 
7 and 6 (the least significant bit being bit 0) 
indicate the number of diskette drives, 
where 00 is 1,01 is 2, 10 is 3, and I1 is 4. 

This assembler subroutine will return 
AX equal to the number af diskette drives: 


NumFloppies: Int llh 
Mov CL, 6 
Shr AX, CL 
And AX, 3 
Inc AX 
Ret 


DOS 3.2 includes a device driver called 
DRIVER.SYS, which allows a user to cre- 
ate a logical drive that uses the same phys- 
ical drive as another drive letter. This is 
used primarily when installing a 34-inch 
diskette drive on an existing system. If you 
need to copy files from one 3'/-inch disk- 
ette to another, the best way ta do it is to 
have two logical drives for the same physi- 
cal drive. DRIVER.SYS essentially allaws 
you to do for other drives what DOS does 
automatically far a system that cantains 
anly a single floppy diskette drive. 
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ANSA 
Paradox 


Multimote .. 
Multmote Advantage 


BORLAND 
Dotobose Tool Box .. 
Teeonuics Toolbox 
ighinn 

Retlex i 
Sidekick . 
Super Keys 
Turbo Jumbo Pack . 
Turbo Pascol (8087 » BCD) . . 
Turbo Tutor . 21:00 
BPI 
AR, AP, Generol Accounting 

ond Payroll .. . $175.00 each 
Inventory, Job Cost and 

chore Monogement .. . CALL 
BREAKTHROUGH 
Tumeline .. $230 00 
Timeline Graphics CALL 
BROWNEAO SOFTWARE 
Homebase 
PC Outline 
Utilities 
CENTRAL POINT 
Copy 11 PC 
Copy Il jeoghese Boord . 
PC Too! ‘ 


$ 4400 


cup oar 
TURBO TAX 
Personol Federal 
Personal Stote 
Profess:onol Federal 
Professronol Stote 
COMPUTER ASSOCIATES (i US} 
Easy Plus (windowing) CALL 
Eosy Systems Acctg (per module) FOR 
Supercale IV PRICES 
Super Project Plus . 
COSMOS 
Revelation $500 00 
pac 
Eosy Accounting - S$ 4800 
Eosy Payroll 3600 
Payrall Tutor 1400 
Accaunting Tutor 1400 
DIGITAL RESEARCH 
Gem Collection $ 7500 
Gem Desktop .. -. 3000 
Gem Drow Plus . --, 19000 
GemGroph .... .--- 148.00 
Gem Wordchort 88 00 
EXECUTIVE SYSTEMS 

$ 2900 


X Tree 
FIFTH GENERATION 
$ 9500 
- $ 5800 


Fostbock 
FINGT GROUP 
Keep Track Plus 
--$ 3700 
$230 00 
280.00 


Presentotion Grophics . 
Totol Proyect Monager . 
MOWARD SOFT 

Tox Preparer = . $199 00 
ae =e Ste --- 8000 


Display Wate iv . $360 00 
bOSs3i . ot 65:00 
DOS 32 rae . 8000 
JAVELIN 

dovelin 

LATTICE 

CCompller . 

RunC 

LEADING EDGE 

Word Processor w/Mail 

Merge & Spell mrad 


All orders shipped 
within 24 hours! 


LOTUS CORPORATION 
Lotus 1-2-3 

Latus Report Writer . 
Symphony f 
Symphony Spell ‘Checker 
Freelonce Plus 
Grophwriter 

Hol 





Nutshell 

NEW ENGLAND 
Groph.-1in-the- Box (Pro) 
Groph- in-the- Box (Unpro} 
NANTUCKET 

Clipper 

PAPERSACK SOFTWARE 
VP-Plonner 

VP-Info 

PAUL MACE SOFTWARE 
Mace Utilities 

PETER NORTON COMPUTING 
Norton Commander 
Norton Unhitves 

QUAID SOFTWARE 
Copywrite (w/zero disk) 


MECA 
Monaging Your Money ... 
MERIDIAN 
Corbon Copy 
{minimum of two pieces) 
MICROGRAPHX 
In-A-Vision 
PC Draw 
sMicROPRO 
Propok 
Word5iar 
WordStor 2000 ... . 
WordStor 2000 Plus . 
MICROPROSE (strategic games } 
Crusade in Europe 
Decision in the Desert . . 
F.15 Strike Eogle somocic 
Silent Service .. Carousel 
Solo Flight. : : Cube 
Disk Optimiser . - 
jatnosery Double DOS . .. 
eae (Versian 4) Printworks 

art, 5 niniwarks (toser 
Cobol Compiler feo ge atl 
Fortran Compiler 
Macro Assembler 
Multiplon 
Project [Version a 
Quick Bosic 
Windows 
Word [Version 3 iy. 
Flight Simulator 
Learning DOS 
MICROSTUF 
Crosstalk XVI 
Crosstolk Mk IV. 


Typing tutor .. 
Webster Spell Check 
Webster Thesaurus 
New World Writer . 


PAICRORIM 
R Bose System V 


SOFTWARE 

Don Bricklin’s Dema Program 
Gaour 

Enable 

SOFTWARE PUBLISHING 

First Chace 

Pra Writer 

Pro File 


Smortkey 
Smartkey w/Smartprint 


Viewgen (Version 2) 


TERMS: 

+ No surcharge Visa or Mastercord. 

* Add $200 far C.O.D —All C.O D. cash ar certified check only 

* Prices subject to change without notice 

+ Short shipments must be reported to us within 24 hours af receipt 

* Non-defective goods must be returned with seals intact within 10 doys of receipt 
tor full refund. 

« Shipping costs will not be refunded. 

+ No returns occepted without RMA # 

+ No returns on non-defective hardwore 

+ Manogement reserves the right to chorge up to 10%e restocking fee 

* Shipping chorge $3.00 per item in Coliform, $400 per item elsewhere This 
does not opply to bulk orders. Shipping costs far hordware items will be 
higher. 

* Terms extended to Fortune 1,000 companies, government mstitutions, schools 
ond universities 


INQUIRIES ORDER ONLY 


818-881-6096 800-225-8084 


6925 Canby Street, Suite #103, Reseda, California 91335 


CIRCLE 179 ON READER SERVICE CARD 


SPRINGSOARD 
Newsroom Pro 
Certificote Moker 
STERLING SOFTWARE 
Intelligent Bockup. 
SUT 


Better Basic . 
SYMANTEC 
QaA 
T/MAtGA 


Click Art Personol Publisher . 


Note It 

UNISON WORLD 
ArtGollery | .. 

Art Gollery lf. . 
PrintMaster .. 
Newsmoster 
WORDPERFECT CORP. 
WordPerfect 
WordPerfect Librory 
WORDTECH 
Quicksilver 

MS DOS Librones 
LAN File Se! 
O8XxL . ae 
XEROX 

Venturo Desktop 


AST (exponsion cards) 
Rompage AT .. 
RompogePC 

Six Pock . .. 

€. IPOH (printers) 

C310 


C315 


PUsITSU 

PC Holf Height Drive 
HERCULES 

Graphics Plus 

(Om 

ProPrinter : 
ProPrinter XL .. 

mst 

PC Mouse & Dr Holo lll ... 
INTE. 

Above 8eord AT 128 .. 
Above Board PC 64 .. 
Above Boord PS 256. 
8087 (18M)... 2... 
8087 (8 mhz} .... .. - 
80287 

MICROSOFT 

Mouse (serial) 

Mouse (bus) . . 

Mach 10 


Nee 

1401 Multisyne Monitor 
PARADISE 

EGA Auto Swilch 


PLUS 

The Hord Cord 20 meg 

PRACTICAL 

Madem 1200 neta 

Modem 1200 (External) 

Multifunction Cord 
w/\200 Modem .. 

Complete System . .. 


SstAGaTE 
20.MB Hord Drive 
wiWd Controller . 


Direct 1200 (ext ) 
Direct 1200 (int) . 
Direct 2400 (int) 


CABLES 
6-ff Modem Coble 


6-ft Parallel Printer Cable . 
Surge Pratectors 


7900 
3600 


$ 8000 
$155.00 


$235 00 





THE T? SCIENTIFIC WORD PROCESSOR 
THE ACKNOWLEDGED LEADER... 




















“TS is at the top of the cia Sanple | Tull Meyboards Soe as kegs Sane as hews 
heap inPC scientific ka talbes 1 12 06 0.8 inlkine Fgh Display we De | 
word processing” ia. Wes ky sogunces (ot mers) and forts supled with th ne relese ma 
technical typing even easier than before: 
“Editor's Choice” 












mH, oH 
| | 


-Review of version 2.1 in 
PC Magazine, Feb. 25, 1986 






FONTS 
gos AnD 
oven SOMERS easton 





oa] 


Actual screen and page images: 


.. IS EVEN BETTER 


We listen to our users. 

Version 2.2 is the unsurpassed 
WYSIWYG word processor 
they want. 





ou CAPABILITIES 


amon’ ae 
marie IMPORT ns” 
estes Ce 






ial 


TCI SOFTWARE 


‘CALL: 800-874-2383 RESEARCH, INC. 


1190-B FOSTER ROAD « LAS CRUCES, NEW MEXICO 88001 * USA « (505)522-4600 « TELEX:317629 


CIRCLE S33 ON READER SERVICE CARD 


Attention all FX80, FX100, JX, RX, & MX owners: 


You already own half of 
a great printer ir 
$79.95 


Dealer 
inquiries 
welcome 





Now for $79.95 you can own upgrade kit will make your printer 
the rest. You see, today's new dot —_ work like the new models in min- 
matrix printers offer a lot more. utes— at a fraction of their cost. 

Like an NLQ mode that makes And FX, JX and MX models will 
their letters print almost as sharp _ print the IBM character set, too. 
as a daisy wheel. And font switch- So, call now and use your Visa, 
ing at the touch of a button in over MasterCard, or AmerEx. Don't 
160 styles. But now, a Dots-Perfect replace your printer, upgrade it! 


1-800-368-7737 
In California: 1-800-831-9772 


Ese. see 9 


&Dresselhaus 


837 E. Alosta Ave, Glendora, CA 91740 Tel: (818) 914-5831 oe 
An upgrade kit for EPSON FX, JX, RX, & MX printers “| &PSON's a trademark of 


EPSON America. Inc 
CIRCLE 29S ON READER SERVICE CARD 


PRODUCTIVITY 


= PC TUTOR 


Fortunately, DOS 3.2 also includes an 
expanded LOCTL call (interrupt 21h func- 
tion call 44h) that can help in providing 
your programs with this information. For 
example, when using this function call 
with AL equal to OEh, you can determine 
foreach drive letter ifanother logical drive 
letter uses the same physical drive. You 
can also determine the last drive letter that 
was used to reference that physical drive. 

If a program attempts to use a logical 
drive that refers to a physical drive last ac- 
cessed with another logical drive letter, 
the message ‘‘Insert diskette for drive X: 
and strike any key when ready’ will splat- 





-m You can determine if 


another logical drive 
letter uses the same 
physical drive. 


ter across your screen. You can avoid this 
message by setting the drive using the 
IOCTL call with AL equal toOFh. 

The DOS 3.2 LOCTL call again comes 
to the rescue when you want to determine 
the ‘‘device parameters.’’ These device 
parameters indicate the type of diskette 
drive installed (normal 5'A-inch, high- 
density 5'A-inch, 3'/- or 8-inch; fixed disk 
or tape drive), along with other informa- 
tion. You can get either the default drive 
parameters or the drive parameters that 
apply to the disk currently in the drive (if, 
for instance, there is a 360K floppy in a 
1 .2-megabyte diskette drive). 

Thus, if you want to upgrade all your 
machines to DOS 3.2, you'll probably be 
in good shape with this expanded lOCTL 
function call. It’s only in DOS 3.2 that suf- | 
ficient information is available (and docu- 
mented) to allow your programs to deter- 
mine disk drive configurations. 


ASK THE TUTOR 
The PC Tutor solves practical problems 
and explains points of general interest. To | 
see your questions answered here, drop a 
line to PC Tutor, PC Magazine, One Park 
Avenue, New York, NY 10016 PC 
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PC Magazines Direct Marketing 
4 For PC Product 
Connection and seaviees i 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year." 


You buy direct because it’s con- 
venient, because you Know 
exactly what you want and 
don’t need any 
hand-holding. 














” 


Flctington Computer Products gives you the 
best prices on iam PCs... 


IBM XT 


1 Drive, 640K, 20 MB Hard Disk 
Monochrome Monitor 


$1695 


Color Monitor 


$1895 
XT 286 (6 MHZ) 


1 Drive, 512K, 20 MB Hard Disk 
Monochrome Monitor Color Monitor 


$2775 $2975 


...and COMPAQ too! 


2 Drives, 256K 1 Drive, 256K, 20 MB 
$1595 $1999 


[ COMPAQ DESK PRO | 


1 Drive, 640K, 20 MB, Green or Amber Monitor 


$2195 


| COMPAQ 286 | 


DESKTOP — 1 Drive. 640K, 30 MB, Monitor 
$3175 
PORTABLE I! MODEL IV — 1 Drive, 640K, 20 MB 
3595 


BOARDS 


Hercules Color Card 
Hercules Grephics Card... 
Hercules Graphics Plus.... 
Sigma Color 400 

STB EGA Plus.... 
Peradise Autoswitch. 


Orchid Turbo EGA 

Everex EGA 

Everex Edge .. Op 
Everex Magicard w/384K .. 
AST 6 Pack Prem. w/5i2K . 
AST Advantage 

AST Rampage PC w/256K . 
AST Rampage AT w/512K . 
Orchid Tiny Turbo 

Intel Above Board PC 

Intel Above Boerd PC P/S . 
Intel Above Beord AT 


me 


PARADISE 
evrpaeree 


Lotus 123 
Symphony 





IBM AT 


1.2 Floppy, 512K, 20 MB Hard Disk 
Monochrome Monitor Color Monitor 


$2895 $3095 
AT 339 (8 MHZ) 


1.2 Floppy, 512K, 30 MB Hard Disk 
Enchanced Keyboard 


$4149 


DRIVES & TAPES 


360K Floppy for PC.... 


360K Floppy for AT 


360K Floppy for COMPAQ 
10 MB Backup for XT 


EVEREX 
60 MB Beckup for AT 


Internel 
Externel 


OMEGA 
10 + 10 Bernoullt w/Controller $1875 
20 + 20 Bernoulli w/Controller $2425 


EVEREX 300/1200 


W/SOFTWARE 
$119 
NEC MULTISYNG 
MONITOR 
$569 


20 MB Beckup for XT 
20 MB Backup for AT 
Plus Hard Cerd 





SEAGATE 
10 MB Kit for XT (Model 213) .. 
20 MB Kit for XT (Model 225) .. 
30 MB Kit for XT {Model 238) .. 
30 MB for AT (Model 4038) 
40 MB for AT (Model 4051} 
w/softwere .... 
80 MB for AT 


$369 
$369 
$449 





PRINTERS 


EPSON 

$225 LQ 1000.. $659 
$349 LQ 2500. $1025 
$499 EX 800... $449 
$499 EX 1000.. $589 


OKIDATA 


LX 86... 

FX 86E... 

) FX 286E.. 

Lo 1000 LQ 800... 
PRINTER 


$659 


SEAGATE 20MB 
HARD DISK KIT 
$369 


192 Plus 


292 w/Module. 
293 w/Module. 
Pecemark 


TOSHIBA 
$469 351 


NEC 


D Bese III Plus 
R Base System V.... 


$459 PS5SXL.... 
$795 P7 


Word Perfect 42 . Volkswriter Il 
Wordstar 2000+ .. 
Multimate Adv.... 
Microsoft Word .. 


Framework 


Intel Above Board AT P/S . 
Irme Board 


MODEMS 


Hayes 1200 

Hayes 1200B w/Software .. 
Hayes 2400 

Hayes 2400B.... 

Everex 300/1200 w/Soft.... 


fldiing 


Crosstalk 
Norton Utilities 
Managing Your Money $99 


Proprinter ... 
Proprinter XL . 


REWER GEA 
Laserjet... BA f . $2295 
Laserjet Plus. 


SILVER-REED 
10 


64K Rem Chips.. 
256K Chips 
8087-3/8087-2 


.. Each $2.75 
$109/$149 
. $175/$269 





FOR ORDERS & SYSTEMS QUOTES: 


80287/80287-8MHZ .. 
ps FOR INFORMATION AND ILLINOIS CALL 312/228-6333 


al Prices and Availability Subject To Change Without Notice 


pio =m cicl | [ales \e) 
ELK GROVE VILLAGE 
IL 60007 


ton 
Computer 
Products . inc. 





America’ choice and Alctington Computer 
Products choice is EPSON’ 


it’s not hard to Ease 
understand why. Care in 

design, engineering and 

manufacturing have 

made Epson an Industry 

leader and the industry 

standard. And to back © 240 CPS printheed speed in draft mode (Elite 12 CPi) 

thelr mish utation, @ one Ssrgoune metmnct WhovDenentes: east cones print modes 
year warranty stands * Bidirectional NLQ printing | 

behind every Epson ah va ae load function 

product. © 8K buffer stores up to four pages of deta 


¢2 NLQ font styles 
* IBM proprinter emuletion 


© 300 CPS printhead speed in draft mode (Elite 12 CPI) 


¢ 54 CPS printheed speed (EX-800) or 60 CPS printheed speed (EX-1000) in NLQ mode 


¢ Push button front control panel for 8 different typestyles 
« Autometic sheet load 

© 8K internal buffer stores up to 4 pages of deta 

* Bidirectionel printing 

© Built in tractor feed 

© Color Option Kit adds color to text and graphics 


LQ-800™ 


¢ New smaller wire 
diameter 24 pin 
printhead produces 
elegant output 

¢ Prints bidirectionelly et a 
fest 180 CPS printhead speed 
in draft mode; 60 CPS printhead 
speed in Letter Quelity mode 

¢ Easy front panel fingertip selection of dreft or Letter 
Quality print modes 

¢ Optional Identity Module and font modules piug in for 
software compatability and a custom printed look 

© Built-in serial and parallel interfaces for maximum 
herdwerd capability 

© Standard 7K buffer allows you to use your computer while 
printing 


Altington 
Computer 
roducts., inc. 


450 E. HIGGINS ROAD 
ELK GROVE VILLAGE, IL 60007 








EX-1000™ 
136 col. 


Number one. 
And built like it. 


LQ-1000™ 


¢ Speed and Letter 
Quality output are 
yours with this 136 
column, 24 pin dot 
metrix printer 
¢ Prints 180 CPS 
printheed speed in dreft 
mode; or 60 CPS in Letter 
Quality mode 
* Front panei tingertip selection of Letter 
Quality or dreft mode 
# Identity Modules let you choose between Extended Epson, 
IBM 5152 Graphics or Diablo 630 codes 
© Standard 7K buffer ellows you to use your computer while 
printing continues 


Call: 800-548-5105 


In Iinois 1-312-228-6333 
Corporate P.O.’s welcome 





iBM XT 


from $1599 


COMPAQ 
PORTABLES 
from $1599 





IBM AT 


trom $2399 


OKIDATA 
192 PLUS 
193 PLUS 


MACHINES 
Porta Fax ...... .. $599 
Canon FaxPhone.. 1799 
AT&T 3510D ,. 1999 
Sharp .. Call 


PRINTERS 


ALPS ALQ 218 

ALO 224 

ALO 314 

ALQ 324 E 
BROTHER HA- 10 Portapia 
HR-20 Daisy Whee! 
M-1409 Dot Matrix 
M-1509 Dot Matrix 
M-1709 Dot Matrix 
Twinniter 5 Dot/Daisy 
CANON Bubble Jet BJ-80 
Ink Jat Color PJ-1080 
CITIZEN MSP 10 

MSP 15 a 

MSP 20 

MSP 25... 

DICONIX 150 

EPSON FX-85 

FX-286 

Ex-800 

EX-1000 

LQ-800_ . 

LO- 1000 

LO-2500 . . 

168M Pro Printar 

Pro Printar XL. 
Quite Writar Il... 

JUKI 6100 Par 

6300 Par .. 

5510 Color 

NEC poa0 

P760. 

P5600... 4 
3550Spinwritar_ 5 

Bi-Dr Tractor tor P6 
B1-D1 Tractor 3500/8800 
OKIDATA 192 Plus . 
193 Plus 

292 E 

293 E 

294 : 5 
Tractors for above 

Cut Shaat Feeds for above 
PANASONIC 1092 bee 
1592 

KXP3151 

TOSHIBA 321 . 
New341E. 

a51PS .-! 

New 351 P’S Modal Il. 
351 P'S Color 

Tractor 321 

Bi-Dr Tractor 341/351 . 
Cut Sheet Feed 341/351 


COMPAQ 
DESKTOPS 
from $1599 


HAYES 


12008 w/sw 
1200 Ext 


aur 


‘290 
299 
419 


- CALL 


. 449 
. 699 
-. 899 
1299 
1399 

- 100 


KENSINGTON Printer Stand ... 


With Printer Purchase 


LASER PRINTERS 


CANON Lasar LBP8A1 
Lasar LBPBA2 . 7 
CIE Lips 10 w/Starter Ki 


H-P Laser Jet Ptus . .. ..... 


Laser Jet 500+ .... 
KYOCERA Laser . 
OKIDATA Lasertina 

OMS KISS Laser .... 
OQUADLASER LS1000 .. 
New Quadlaser-L$1100 .. 
TOSHIBA PagaLaser 12 ... 


CALL 


TOSHIBA 


1100+ 
BEST Price 


TOSHIBA 


T3100 


SONY MULTISCAN 


BEST Price 


COMPUTER 
STATIONS 


EASY TO 
ASSEMBLE 
starting at $199 


TOSHIBA 


+ATIEGA WONDER with 


BEST BUY: 40 Mb Tape Backup 


Complete with software & instructions. 
Uses floppy controller. 40 Mbon DC 2000 
mini cartridge. 25 IPS(XT) & 50 IPS(AT). 
Easy front loading. 


Alloy ..... $499 


FUJITSU 360k . Ht Floppy 
TEAC 360k 2 Ht Floppy .. 
TOSHIBA 360k - Ht Floppy 
CORE 20Mbtnt (AT)... 

30 Mb Int (AT) . ... 

40 Mb tat (AT) . 

72 Mb tnt (AT). 

IOMEGA Bernoulli 10+ 10 
Bernoutli Box 20 ..... 
Barnoulli Box 20+ 20. 

Bernoutli Box Plus 
MOUNTAIN DriveCard 20 Mb 3 
OriveCard 30 Mb . ae 
PLUS HardCard 10 Mb . 

Hard Card 20Mb. ... 
PRIAM 40 Mb Int (AT) 
40 Mb Int w/Controller 
60 Mb Int (AT) ... 

60 MB Int w/Controller 
SEAGATE 10 Mb Int 
20 Mb Int Ht w/Cont 
30 Mb tnt -Htw/Cont .. 

20 Mb Full Ht (AT)... . 
3OMb Full Ht (AT) .... 0... 
40 Mb Full Ht (AT) ... . . 
40 Mb Halt Ht (AT) ... . 

80 Mb Full Ht (AT) . 


BACKUP 
CORE 60 MbExt .. 
EVEREX 20 Mbint .... 
Excal Stream 60 Mb Int . 
Excel Stream 60 Mb Ext 
GENOA 20 Mb Int 
20 Mb Ext 
45-60 Mb Int . 
45-60 Mb Ext 
IRWIN 10 Mb Int 
20 Mb Int 
SYSGEN Ima e) 20 Mb Int 
Image 20 Mb as é 599 
TECMAR OIC 20 AT ” 1199 


MULTI-FUNCTION 
CARDS 


AST Sixpack Premium 512k 
Rampage 256 k 

Rampage AT 512k . 

Rampaga / EGA AT 

INTEL Abova Board Pi 

Above Board PS 64k ... 
Abova Board AT 128k 

Abova Board PS/AT 128k : 
ORCHID TinyTurbo 286 . .... 
PCturbo 286E w/1Mb . 

Naw Jat 386 


CHIPS ETC | 
64K RAM Set ot 9 . 
256K RAM Set of 9. 
8087-3 PC/XT § Mhz 
8087-2 PC/XT 8 Mhz 
0287-3 AT 6 Mhz . 
0287-8 AT 8 Mhz. 


$389 


» At 


. $1499 
599 

. 749 
849 

- 729 
. 869 
roo 
. 999 
449 
549 

. $49 


$349 
. 299 








OC 2000 


40 Mb Cartridge 
Untormatted 
Formatted 

Formatted & Certified 


PERSONAL COPIERS 
. $599 


$20 
28 


by independent labe of 


isc 


E2-40 $449 
MONITORS 


AMDEK 310A Amber 
Color 600 . 

Color 722 

Color 730 

HITACHI 1216 | ge 
1455, Ss 
3719 w/Controltar 
4615 w/Controller 
4619 w/Controllar 
IBM Cotor 
Enhanced Cotor Display 


699 


MDS Genius VHR Full Pg Display 
w'Controller., + ae, CALL 


MITSUBISHI XC-1409_ : 
xC-1410 

XC-1430 . 

New FHF Sarias 

NEC Multisync . 

PGS MAX-12 

HX-12 

HX-12E 

SA-12 

SAR-12P é eo 
SONY TV/Monitor 1311CR . 
Muttiscan 1302 . 

TAXAN 121G / 1938 
Color 620 

Color 630 .. .. 

Color 640 . 

Color 650 . . 

Color 760 - 14” 
THOMPSON Cotor | 


MODEMS 


ANCHOR Exprass 1200 Ext .. 


Lightening 2400 Int w/sott 
Lightening 2400 Ext 

EVEREX 12008 w/software 
NEW 24008 w/sofiwara 
HAYES 12008 w/smartcom Il 
1200 Ext f 
24008 w/smartcomil | 

2400 Ext .... 

Smartcom | 

OKIDATA Okital 1200 Ext 


PRENTICE POPCOM 1200 int 


POPCOM 1200 Ext. ... 
POPCOM tat w/PFS Access _ 
POPCOM Ext w/PFS Accass 
PRACTICAL PERIPH 1200 Int . 
1200 Ext F 
Muititunction 1200. 
PROMETHEUS 12008 w/sott 
Promodem t200 Ext ..... 
Promodem 2400 Ext 
TOSHIBA 12008 for T1100 + 
VENTEL 1200 Plus Ext 

1200 2 Card w/Crosstalk 
2400 . Card w/Crosstalk 
2400 Plus Ext 

US ROBOTICS Courier 1200 . 
Courtar 2400 B te 
Microlink 1200 int . 
Microlink 2400 Int 


POLICY: Min order$100 Prices & everlebility subject fo chenge Shipping charges vary Prices retiect 


discount for advance payment Personal ‘company checks laka Jweekstociaar Add 5% lor COO or 

Credu Cards COO requires cash or castier check No showroom demonstrations or watk in sales 

oN all for open acct PO srequirements andspecia! prices Alisalastinal Ratusedshipments subjectio 
20% charge(Min $50) Not responsible for compatibility 

FOR AOVANCE PAYMENT OR PICKUP. PLEASE CALL FIRST FOR WORKORDER U3 


MICROBEST 714-897-2100 





30 


DISPLAY CARDS 


ATIEGA Wondar $299 
EVEREX The Edge a0 249 
GENOA Spactrum *» Card 199 
Spactrum Pius 

Spectrum EGA . 

HERCULES Color Pion 
Graphics Card ......... : 
Graphics Card Plus 

NEC Multisync GB-1 

NSI LOGIC EPIC EGA 

EPICEGA .Cara . 

SMART EGA : 

ORCHID EGA 

TurboEGA 

TurboPGA ... 

PARADISE Auto Switch E 
QUADRAM QuadEGA+ ... 

Quad EGA REINS a 

SIGMA EGA Bena 

Turbo EGA ar 
SIGMA 400 Hi. Low or Med 

Turbo 400... 

STB Chautfer 

EGA Plus . 

VIDEO-7 Vega 

Vega Dalux .... ‘ 
ZUCKERBOARD Color. ||. 
Zuckarboard Monographics 


OWER 
COMPUTER ACCESSORIES P2 89 





P15 Power Diractor. . .. 

CURTIS Command Centar... 8 
DATASHIELD 125 Power Center 89 
150 Power Canter .. 3 

300 Watts Backup .. 

350 Turbo Backup .. 

500 Watts Backup .. 

800 Watts Backup .. a 
KENSItNGTON Masterpiece .... 
Mastarpiece Pius 

NEW Masterpieca Ramota . .. 
NETWORX Power Mousa _. N19 
MICROCOMPUTERACCESSORIES 
Static Claar w/LCD Display .. . 
Surge Protector Powar Strip ... 
MicroConsole 

MINUTEMAN 250 Watts Backup 299 
300 Watts Backup .... .. 469 
500 Watts Backup ... .. 599 
1000 Watts Backup 1199 


KEYBOARD/MOUSE 
18M PC Orginal Keyboard ... $149 
KEYTRONIC 5151 Deluxa . 159 
3153 w/Touch Pad 
Keyboard Extension Cable 
IMS! Optimouse 
MICROSOFT Mousa (Bus) .... 
Serial Varsion 1 
MOUSE SYSTEMS PC Mouse . 
New Bus Plus Modet 


SYSTEMS 


Custom Configurations 
Burn-in & Tasting 





AMEX DISCOVER MC VISA 


PLEASE REFER TO AD # PC 788 



















































XEROX®... They Set the Standards! 


For over 20 years Xerox® has been the world 
jaadar in offica products and copying 
equipment They have set standards thet 
others can only imitate. The Xerox® 6064 
Personal Computer was designed to meet 
the demands of business, professional, and 
parsonal computing today, and into the 
future! We ere proud to offer this complete 
Xerox® System at a remarkably LOW price! 
Compere for yourself... then buy your Xerox® 
6064 from C.0.M.B! 


Get the Xerox® Advantage! The Xerox® 
PC offers you the advantage of running IBM™ 
compatible MS™-DOS, so you can run the 
hundreds of business and professional soft- 
wera programs available today! And the 
Xerox® PC is easy to usel It’s designed to get 
you up and running as quickly as possibla IBM™ PC 
with computer-eided instruction and supe- | Compatible 
rior documentation covering eil aspects of { 

personal computing. 


Xerox®...Service You Can Count On! tf 
you're considering en IBM™-compatibie, 
don't be misled by price alone! The system 
we ara offering is a complete system...very 
easy to hook up and use...and very efford- 
able. But more than thet, each system we sell 
ls backed by Xerox® service and support 
When you buy this system, your name and 
computer'a serial number is automatically 
registered with Xerox®. Should you need 
service or advice, a network of over 150 
service centers stands ready to help you. 
Before you buy...comparel Xerox® is your 








best value! Check all these features: Lets You Setect from a Menu and © Four Reference Guides. 
Provides Clear On-Line Instructions lt © Four Software Programs: Two X-Cel™ 
@ IBM™-PC/XT Compatibility. You'ra Confused About Your Next Step. Training Disks, Two Diagnostic Disks, 
© 256KB Memory Features an 8MHz Inte! Complete Tutorial Software and GW™-BASIC interpreter, and MS™- 
8086-2 Microprocessor for Faster Speed, Manuals Included: DOS/ScreenMate™ Operator's Guide. 
Less Waiting Time. © "Getting Started” Booklet. © Twenty Blenk Disks, 
@ Two 5%” Floppy Disk Drives, 360K Each. 
@ Seven Expension Slots, Plus a Serial Port Over 150 Service Centers Nationally. 
for Communications or Printer, and Manufacturer's Limited 90-Day Warranty on Parts/Labor. 


o KHigh-Flesolution 640 x 400 Pixels LIME PHCO wc ceceeneees $2224.80 2999 


Monochrome Monitor, with 12” Diagonal 


Non-Glare Screen, Swivel end Tilt Base. Priced At Only ..... 0... ccccseeeceoes SouCOOanoG 
@ Standard 83-Key PC Keyboard with ttem H-1779-7129-232 Shipping, handling: $49.00 ea. 
e amelie eR om oe Memory Expansion Board for Xerox® 6064 ,...5949.00 
Friendly Guide to tha Functions of the Personal Computer: Expands the memory to 640K. ed A : 129 
MS™-DOS Operating System. tem H-1779-7128-978 Shipping, handling: $3.50 aa. 


ScreenMate™ is Manu Driven...No Need 














XEROX® ScreenMate™ and the identifying numbers herein are wademarka of Xerox® Corporation. 
to Remamber Complicated Commends! 1BM", IBM" PC, and PC.008 are trademarks of international Business Machines Corporation. 
M8"*-DOS is a trademark of Microsaft Corporation. 
so Credit Card customers can 
Toll-Free: 1-800-328-0609 Sacra rst we SC ee 
“PLEASE P PAINT cl CLEARLY 
SEND TO. ltem H-1779 
C.0.M.B. Direct Marketing Corp. Name 
1405 Xenium Lane N/Minneapolis, MN 55441-4494 Addr 
Send—Xerox® Personal Computer(s) item H-1779-7129-232 at $999 
each, plus $49 each for ship, handling. City 
Send_—_Xerox® Memory Expansion Board(s) Item H-1779-7128-978 at 
$129 each. plus $3 50 each for ship. handling. State ——_________. Z/P. 
{Minnesota residents add 6% sales tax. Sorry, no C.0.D. orders.) 
(My check or money order is enclosed. (No delays in processing Phone 
orders paid by check.) 


Sign Here. 


Charge: C] VISA® O MasterCard. 0 Discover™ O American Express® es a = es 





18M XT 
wi256K 1 DRIVE 


18M AT 
w/256K 1.2 MEG FLOPPY...... $2199.40 
w/512K 30 MEG ............... $2989.64 


Monitor & monior adaptor cara addtional 





































compaa™ 
PORTABLE <a. 


2 DRIVE 256K .......... $1543.69 
1 DRIVE+ 120 MEG..... . $1949.90 
$2099.30 





dae a0 PORTABLE MODEL ......... 
w/256K 1 FLOPPY, 20MEG ..... $1398.90 0 0 é PORTABLE I! MODEL IV.......... $3179.30 
wi256K 1 FLOPPY, 30 MEG $1554.90 


286s © 386s * PORTABLE Il « DESK PROs 


ALL IN STOCK 
Or SS CALL FOR LOWEST CUSTOM QUOTES 
TM—Registered trademark of 18M and COMPAQ 


/ f 




























































ant sPEciaLs KIMTRON 172 height tloppy drive 399,00 COMPAQ enhanced graphics momtor. $584.14 
AT&T 6300 w/ 128K 1 deve . $1298.81 14° Green or Amber w/AT keyboard... $449.07 IBM Logo Full Height Orve noairg SOM entianced|grapints| monitiren ates) 
ATST 6300 w/256K 2 drives ac 24 WYSE MINISCRIBE 30 magi ua neg w TALL gages NEC APC.IV'Color Montor 57550 
pls a riilenm ee aes ight WALL a OO 
WY50 18° emulates ADDS and Teievideo. $429.44 912 PGS HX 12E HrResoluton RGB. 488.32 
ATBT 8300 w/256K 1 floppy 30 meg. veggie WY 50 19, SEAGATE 20 meg 172 height hard drive . 34900 ; 
A ATA lcs mont, tryout and OOS Masha RL eal CUR ae SEAGATE 90 meg tl ci wR s4s.00 SS Aa 
anasonic ‘asl 1 286 be anes * TAXAN 7700 $39.40 
N tape... 74 
BUSINESS PARTNER SPECIALS 16E 4 a 20 prepa peat: PE etd 
PANASONIC FX-600F1 S12K 1 floppy .. $789.90 PRIAM 60. meg hard disk GENOA 60 meg intemal tape - 734.60 
PANASONIC FX-6OOHD20 512K dial ioe aia e'6 GENOA 60 meg exlernal tape. 69510 CENca S ony 
1 floppy. 20 meg ........ cee cee verars «CRA SD "meg hard disk . NOMEGS BERN a ps gO 1BM Enhanced Grants Adapter 399.99 
PANS FX 800F1 512K SEAGATE 4051 40 meg hard disk JOMEGA BEF ss Lt 20-20 N Net GB-1 640x oe 396.41 
1 floppy AT compatibie.. .. 1499.60 SEAGATE 4999 60 meg hard diek IRWIN 10 backup... .... 33919 
PASCieE 600030 Si2K 360K Toppy drive con IRWIN 20M & 40M nea Tape SAVE 31910 
1 floppy 30 meg 2692000 & e Bear — 
TOSHIBA SPECIALS CITIZEN 1200 MINISCRIBE 30 meg Fla 6996 TAXAN Auto Swich EGA Card... 29098 
TOSHIBA 1100 Plus . $1653.85 CITI MAYNARO 20 meg ; (ee Ae Sd oe 
TOSHIBA 3100 + 2995.95 MOUNTAIN 20 ne i i30 meg. ° eal 3 
SHARE SPECIAL WESTERN OIGITAL 10 and 20 meg .. CALL want 
2 Orive Porta 6M PC Compatibie)IN STOCK AS! 12008 (Hayes Compat ) S116 10 
WYSE PC/AT SPECIALS ide : EVEREX 28 Se ioe liebe 
WYSE PC tdrve... ...... . $849.68 , 19950 
WYSE PC 1 drive 40 meg .. 1672.70 EPSON LO 2500 . pepe ay! ee ccaenniahd a HAYES Transet 1000, 128K . 20 
WYSE AT Compatibie 640K......... . 174977 EPSON COMREX 4) AST Pratiim Bioack BOK 310 36425 NAYES 1200 . 392.08 
Wee A mea caine. os MES nee on ge Riemer ae BE a 
COMPAG'" SPECIALS NEG Coley PB Color 7 Oates 39.74) 708 12 Sr ie vertane for AY expands io 3 meg. Ao] HAYES 24006 489.16 
COMPAQ portohie w/256K 2 topples $154369 NEC el eae ie G Aboveboard tor w 28960 IRMA 3278/79 Couner ..... 73460 
COMPAQ portable w/256K 20 meg 194960 aagie2 “TINTEDIPS Abavebodi vei pat & ser. .2Z7980 US ROBOTICS Al Models . SAVE 
COMPAQ DeskPro w/ 128K 1 floppy ... 129996 2 538 INTEL Al aborehoara withpat & sev. eege  MENTEL AM Models. _ SAVE 
COMPA DeskPro w/256K 2 tapores 195426 HEL pay. 102752 LASER 1/0 wiper, sex.. game clock, 384K TLE B 
COMPAQ DeskPro w/ 640K 20 meg hard drive 169996 NEC poXL. IN STOCK —ORCHIO Tiny Turtio : 4164 (64K} 9 chip set... $998 
COMPAQ DeskPro w/ 640K 30 meg... . 216950 = NEC 3550 S 79712 QUAD AT expands to 128K piggy backs for AT ..... 4g 
COMPA ne Il Model It . 2099390 NEC 8850 Spumwriie 112765 = QUAOAL Nine Chip Set (compiete set)... . 34.50 
COMPAQ Portable 1! Model IV 317930 OKI okimate 20. lard 1 per.. 2 set, 1 game, clock » 8087.2 (lor COMPAQ DeskPro} 154.33 
COMPAD Portable Iii 20 meg. . NEW MODEL OKI ML 182... : 23450 : 8087.3 {for PC/XT/COMPAO ie) 12150 
COMPAQ Portable Ill 40 meg Call tor Price = OK! Mi. 192 Plus / 193 Plus... 344.80/519 40 ! D 80287-6 (for AT and AT Compatible) . 168.39 
‘ an go OKI ML 292 Pius/293 Plus | 426.44/54255 —peanex ai0a, 410A $139.99/ 154,95 8028788028710... 297.55 1336.25 
meg PaaS oat igs 4 Zen COMPAQ monochrome monitor pees ely chip set . mt a4 
1 OMPAG 386 1 meg upgrade 22953 
COMPAD 288 DeskPro w/30 meg PANASONIC. 10921. 359.40 (green or amber) .. 
wi Ld el Peet | Ome eee a 3578.60 = PANASONIC 1592 .. 433.44 IBM monochrome moni > 
COMPAD “266, Portable 640K 20M. 3880.30 PANASONIC 1595." si74¢ POS MAX 12E amber color 40 AB Switching Box (9 ial) sis 
rape eC adhe el yest HE 264-32 TAXAN 123 Green/ 124 Amber... 119.50/126.05 BASF 35° Osk jor MACINTOSH § pack . 1799 
‘ TOSHIBA P321.. |; 468 25 1 — BASF Orsks tor AT (12 mea} ..... 26.14 
TOSHIBA Pastsib i $7398 PACKARD BE 3 99.00 KENSINGTON: me 
aL2 Sy etd og KENSINGTON Masierpece Remot 11795 





IBM XT w/256K 1 lloppy and 20 meg 139860 AST Laser Printer 
IBM XT w/256K 1 floppy and 30 meg. 1954.00 CORONA Laser Printer 
18M XT w/256K 1 floppy and 40 meg 167860) =i P Laser Jet Pius. 
IBM XT Model 286 1 floppy and 20 meg IN STOCK = -P Laser Jet 500 Plus . 
IBM AT SPECIALS QUAO Laser LS1101 . 
IM AT w/ 256K 1.2 meg fleppy 40 
18M AT w/S12K 30 meg Tard ave 64 HEWLETT PACKARD HP7S404 
IBM AT w/512K 40 meg hard drive ... 9098.55 HEWLETT PACKARD HP7475A 




















KEYTRONICS 5150 . 






- GENOA Spectrum (color monographic wi) 
$3245.40 = HERCULES color card wip. 
-1995.90 HERCULES monographics ok 
SAVE STB CHAUFFEUR HT wip . 
'N STOCK = TAXAN MONOGRAPHIC wip | 


5151 PC of A 6 
PERMA POWER 6 Outiet Sutge pate 2040 
QUAORAM Micro Fazers ......... - 140.40 

Proter Cable {IBM to a, Gattis) én: iad 





NEW MODEL 
NEW MOQEL 


AMOEK color 600 (Hi Res na). .. $39997 2 
SAVE AMOEK color 722. 488.78 LOGITECH URGE Bus Version. 
IN STOCK = [BM color monitor. $26.77 | LOGITECH Logimouse C7 








1BM AT w/S12K 70 meg hard dri 305995 HOUSTON INSTRUMENTS OMP.42 2355.93 MAGNAVOX 14° RGB 200 .. 24900 | MICROSOFT Mouse (Bus Version} . 
IBM AT Model oa _ 3995.95 HOUSTON INSTRUMENTS OMP-52..... 335693 PGS HX.12 Hi Resolution RGB ... 412.52 | MICROSOFT Mouse (Serial Version) 
HOUSTON INSTRUMENTS OMP-52MP © 3787 7D = TAXAN 835/850........... . -397.907489.99 | MOUSE SYSTEMS wiPC Pain! .... 
Other Computers Available Upon ican NOUSTON INSTRUMENTS OMP-56 426843 TAXAN 720 Jun 24 [TORRINGTON Manager Mouse . .. 
WHY WAIT? care COMPUTER DISCOUNT WAREHOUSE NOW! 
P | if & Fa 6 AA a y | Afra LZ 
= } = a a y q é ; q Er 
CIRCLE 409 ON READER SERVICE. CARD 
Fe 0 “taah oa. 9 buses tas R » In Illinois FAX 





SS SNS (342) 498-1426 (312) 291-1737 





CDW 487 PC 


1.2 MB MITSUBISHI DRIVE Har neicut ror ar 


QUALITY IBM COMPATIBLE MOTHERBOAROS 
FROM MODULAR CIRCUIT TECHNOLOGY __y 


TURBD 4.77 / 8 MHz $129.95 
JDR PART #: MCT-TURBO 


* 4.77 OR & MHz OPERATION Mode) cme 2 
AND Geile $087-2 CO-PR: 
* OYNAMICALLY ADJUSTS SPEED DURINO 
Leigh OPERATION FOR MAXIMU! 
IROUGHPUT AND RELIABILITY 
. cnoice OF NORMAL / TURSO MDDE Of 
SOFTWARE SELECT PROCESSOR SPEED 


STANDARD 4.77 MHZ $109.95 
JOR PART # MCT-XTMB 
ssosscru. OPTIONAL 808? CO-PROCESSOR 
* OR RAM INSTALLED, EXPANDABLE TO 
G40R ON-SOARD Mi 
* ALLICs SOCRETED HIGHEST QUALITY PCE. 
* ACCEPTS 2764 OR 27128 ROMS 


NOW WITH FREE MCT BIOS! 
IBM COMPATIBLE INTERFACE E CARDS 


ITACH 
iB MONITOR 
MOOEL 1020 
+ MADE FOR ERICSSON 


« ONAL é cs 15M COMPATIBLE 


Ht 
* + CABLE FOR ISM PC INCLUDED 


$289.95 


aainont 
MOOEL SM-125F 
+ IGM COMPATIBLE TTL INPUT « ISM COMPATIBLE TTL INPUT 
BY HIT; 212 NON GLARE AMBER 012" 
LOW DISTORTION SCREEN 
* RESOLUTION 720H x 350V 
* ATTRACTIVE CASE WITH 
SWIVEL SASE 
« ONE YEAR WARRANTY 


$119.95 $99.95 


$12995 


CRT MONITORS FOR ALL APPLICATIONS 


cEntanoue® 


JON GLARE SCREEN 
* VERY HIGH RESOLI 
1100 LINES ICENTER} 
* 25 MHz @ANDWIOTH 
* CASLE FOR ISM PC INCLUDED 
‘AOABER OF GREEN AVAILABLE 


WITH A ONE YEAR WARRAN 


MULTI 1/0 FLOPPY CARO 


PER: rege FOR THE 640K MOTHERBOARO 


MULTIFUNCTION CARO 


$69.95 


* 2 DRIVE FLOPPY DISK CONTROLLER 
*1AS232 SERIAL PORT. OPTIONAL 2nd 

SERIAL Pol 
. bees PRINTER PORT 
* OAME PO! 
e + Eloex”eaLenoan 

ARE CLOCR UTILITIES, 
* RAMDISR, SPOOLER 
OPTIONAL SERIAL PORT $15.08 


$79.95 


ATTRACTIVE TILT & SWIVEL MONITOR STANO $1295 
HALF HEIGHT HARO OISK SYSTEMS 


includes half height hard disk drive, hard disk drive controller, cables 
6nd instructions. All drives ere pre-tested end are backed with 6 full 


one year worranty. 
10 MEGA BYTE HDD MMI 212 $269.95 
SEAGATE 81-225 $366.95 


ALL THE FEATURES = args ASTS e PACK PLUS AT HALF THE PRICE 
= * CLOCR /CALENDAR 
oo do 


AW Ey) + 0.384R RAM 
> a * SERIAL PORT 
* brated ont 
* GAME POR’ 
Sea . * SOFTWARE INCLUDED 
Ln PRINTER CABLE $995 
GIKRAM UPGRADE —9/811 81 


COLOR GRAPHICS ADAPTOR 


$69.95 
FULLY COMPATIBLE WITH IBM COLOR CARO 
¢ 4 VIDEO INTERFACES ROB, 


ME, 
CONNECTOR ron RF MODULATOR 
* peed! bapatdaie | MODE 320 x 200 
«MO! Ss MO! « 
. Gon vent INTERFACE 


MONOCHROME GRAPHICS CARD $79.95 


FULLY COMPATIBLE W/IBM MONOCHROME ADAPTOR & HERCULES GRAPHICS 
* LOTUS COMPATIGLE 
‘i * TEXT MODE 60 x a 
* ORAPHICS MOOE- 
. FARALCEL PRINTER BORTO OPTIONAL 
* STANDARD TTL COMPATIBLE 


UT PUT 
OPTIONAL SERIAL PORT 81995 


MONOCHROME ADAPTOR 


$49.95 
ANOTHER FANTASTIC VALUE FROM JOR! 
* IBM COMPATIGLE TTL OUTPUT * 720 x 350 PIXEL DIPLAY 
PLEASE NOTE: MAD He CARO ALE NOT RUN LOTUS ORAPHICS AND DOES NOTINCLUDE A 


FLOPPY O1SK DRIVE ADAPTOR $34.95 


* INTERFACES UPTO 4 STANDARD 
‘00s TO IBM PC OR comparigres 
. INCLUDES CABLE FOR TWO 
es aba DRIVES 
NOARD 0837 FOR EXTERNAL 


“ohn IVES 
. RUNS QUAD DENSITY DRIVES 
WHEN USED WITH JFORMAT 


1200 BAUD MODEMS BY EASYDATA 


Ca aes hea sdk AUTO-DIAL, A R, AUTO RE-DIAL ON BUSY, 
SELF TEST, MULL ONE YE ONE YEAR WARRANTY 
MODEL 12008" MODEL 1200H* —__EASYDATA-12 
¢ INTERNAL DESIG! ¢ INTERNAL DESIGN 
+ JOINCH CARD WITH POWE! 
SERIAL PORT INCLUDED * LED STATUS INDICATORS 


$119.95 $109.95 $110.95 


FOR IBM, INCLUDES PC TALK Ili COMMUNICATIONS SOFTW: 


COPYRIGHT 1967 JOR MICRODEVICES 


BUILD YOUR OWN 256K 
XT COMPATIBLE SYSTEM 


KT MOTHERBOARD $1090 
PRO-BIOS (A $20 VALUE} FREE! 
256K RAM $2g05 


130W POWER SUPPLY 
FLIP-TOP CASE 

MCT-5150 KEYBDARD 

Ye HT TANDON DRIVE 

FOD CONTROLLER 
MONOCHROME ADAPTOR 849° 
CENTER MONITOR S9ges 


TOTAL : 857115 


20 MEGA BYTE HOD 
M STYLE 


IB 
CDMPUTER CASE 


NW ATTRACTIVE STEEL CASE WITH 
a HinceD UD FITS THE POPULAR PC/XT 
COMPATIBLE MOTHERBOARDS 


. patie cut: out on SIDE FOR PC /XT 


LE POWER SUPPLY 
. eur. OUT FOR $ EXPANSION SLOTS: 
* ALL HARDWARE INCLUDED 


$39.95 


IBM COMPATIBLE KEYBOARDS 


| MCT-5151 


MCT-5150 


$59.95 

« “S100” STYLE Waheed 

*» FULLY 16M COMPATIB! 

« LED STATUS IMCATORS FOR CAPS & 
NUMBER LOCR 

« LAROE, EASY TO REACH SHIFT & 
RETURN REYS 

= $3 REY TYPEWRITER LAYOUT 


$79.95 


« REPLACEMENT FOR REYTRONICS 
RB-S151° 
* SEPARATE CURSOR & avon MEYPAD 
. Aeolges LOCR & NUMSER 
INDICATORS 
+ IMPROVED REYSOARD LAYOUT 


MCT-5060 $59.95 


* IBM AT STYLE LA’ 

. ee AUTOSENSE FOR XT OR AT 
COMPATI 

* EXTRA TAROE SHIFT & RETURN 

* LED INDICATORS FOR SCROLL CAPS a 
NUMBER LOCR 

*« AUTO REPEAT FEATURE 


MCT-5339 568. §5 


STYLE Lat 

* SOFTWARE AUTOSENSE FORK MT ORAT 
COMPATIGLES 

012 La gta) bi 

* EXTRA LAR: FT & RETURN ee 

*LED INDICATORS FOR SCROLL, CAPS 
NUMBER LOC! 

* AUTO REPEAT | FEATURE 

* SEPARATE CURSOR PAD 


110 Knowles Drive, Los Gatos, CA 95030 


oi: JDR Microdevices Toll Free 800-538-5000 © (408) 866-6200 © FAX (408) 378-8927 © Telex 171-110 





CIRCLE 133 ON READER SERVICE CARD 





HARDWARE 
COMPUTERS 
PANASONIC Business & Executive Partners. . CALL 
(BM COMPATIBLES ee . CALL 
ATARI ST COMPUTERS. . CALL 


MODEMS, BOARDS, DRIVES 
Mie ampue/EcAAT 758 
Vv 
£vercom 2400 . 229 SoPakPtus SPs SoPolPtus 384K 209 
CALL SoPok Premium 309 
135 Intel Above Board PC 225 
249 = Above Board AT 358 
185 Tolltree + Ram 3 189 
389 Mach 10 w/Mouse 369 
269 Seogote 20MB Kit 375 
279 Seagate 306 Kit 419 



























































Video 7 Vego Delius 359 14038 589 
384K RAM Cord 85 Filecord 20MB 569 
Captain 384K 189 Hardcord 20MB 679 
——— OTHER HARDWARE ——-— 
EPSON-All Modus. _BEST Sweet 600 749 


LY AY BYLO PRICES Roland DXY-880 Plotter 899 
Citizen 1200 . 189 Houston Inst Plotters CALL 
Olodato Laser CALL Amdek 4106 159 
Panasonic 10803 219 Amdek 1280 w/cond = 749 
Panasonic 10911 279 NEC 1401 MultiSync = 579 
Panasonic 10921 365 Quimax DM14 138 
Panasonic 1595 S19 SomykVI311 RGB/TY CALL 
Panasonic P3131. 269 Sony1302 Muln-Sync CALL 
Summasketch 1201 379 









™ 85 
619 Taxon obits 

















Accounting 
102 Open Systerns V3/Mod 
11S Real World 
63 Tox Preporer 


—— DATABASE —— —SPREADSHEETS— 

dBose Itt Plus 409 CALL 
369 HAL 103 
229 Open Access I Kt) 
135 Ability 81 
259 Mosaic Twin 55 
439 PFS Pro Pion 139 

359 

a3 ——— UTILITIES —— 

519 Alice Pascal 

139° Microsoft C 

239 Quick Bosic 





Or Halo Il w/Mouse . 


800-662-2686 orders oniy| 


forCa Orders Tech Support 445-668-9350 











Call or Write tor Free Catalog 
PAYMENT No Fee For Visa MaslerCard, Cashiers Checks, 
Personal Checks with 2 week hoki, Qualified PO's CA 
orders add soles fax 

SHIPPING UPS ground-2% of order, $5 min UPS Biue-3% of 
order $7 min Printers Monitors, Computers — Cail tor 
charges. 

Atl Products New with [uit warronties, 

Price & a anes eee D Ciczive® Ano nogom. 


ICOMPANY| 


584 CASTRO ST, SUITE 487 SAN FRANCISCO, CA 94114 
Q diision of MCSS, inc. Computer & Sofware speciatists since 1981 


7 SMART ONE 12008 


T0 70% < 


SEE SOFTWARE 


NEC 
MULTISYNC 


$54998 


ADEUS-22 
LQ. PRINTER 


$175 


SEAGATE ST225 
20 Meg w/Card 


$349 


LASER PRINTERS 


CIE, CITIZEN, CORDATA, 
HEWLETT-PACKARD, 
CANNON, OASYS, OMS ..... 


PRINTERS 


TRIBUTE 224... 
PREMIERE 35. 


STAR MICRONICS . 
eed 





Sarit. 





CHIPS 
64K, 256K, 8027, 80297 


MONITORS & TERMINALS 


TEKNIKA 
MULTI-SCAN 


RGB HI-RES 
MITSUBISHI . 
NEC Multisync on 
SIGMA 

9664 « 1200 15" 

1664 * 1200 18” 
SONY Multecan.. 


CAD MONITORS 
AMDEK, ARTSCREEN, NITACNI, 
MITSUBISHI, NEC, SONY, 
TAXAN, Vial, VERTICOM. 
OTNERS we SCALL 





MODEM 
$4 _~ 


SINCE 1984 


GENERIC 
CADD 


$55 


DRAFIX 1 
w/DOT PLOT 


$199 


PERSPECTIVE 
3D Graphics 


$159 


AUTOCAD SOFTWARE 


Arch, Eng., Construction, Bill of 
Nate, Cre. banc 

nts, Piping ing. 
bony Engineering, Mapping, 
Tutonals 


Pri 





BegeePgebs 





TACHI 

TIGER WHC. 

TIGER 1117 

OTHERS... 
HP PLOTTERS . 
IOLINE ... 
dDL B50... 
NICOLET 
OPTICAL 
ROLAND . 
SCRIPTEL DIOITIZERS 

SPC 1212 (5 emulations) 

OTHERS... ... . 
Ee cearace 

Puce 212... 


COMPUTERS 


TOSHIBA 
T-1100+ 


“1550 


=| CAD 


= & PRINTERS 


WORD 
PERFECT 





$192 


dBASE Ill + 
$392 


MULTI-SCAN 
w/EGA Autocard 


$699 


NEC MULTISPEED 
SPERRY IT (AT) 
ENHANCEO 42MEG 
TOSNIBA T-3100 
WYSE 286 . 





HERCULES 
ae PLUS 


EGA AUTOSWITCH 480 
SIOMA DESIONS 

EGA 350 AUTOCARO .. 

EGA 480 AUTOCARD 

COLOR 400 Non- interlaced 
VIDEO 7 

VEGA DELUXE 

OTHERS .... 





CAD CARDS 


ACS, ARISTOCADS, ARTIST, 
‘ONW, OALAXY, PEPPER, 
PHOTON, VERTICOM, 
NUMBER $, OTHERS. ..... 


OISK DRIVES 


SEAGATE 
$7225 20 w/WD CARO .... 
30 MEG w/WD CARD 


LegiMouse ... 


M8 Mouse w/ Paint 
Oneterse. PC Mouse) 





© Monsiar Tit & Turn Stand @ Keyboard Trays. 
© CPU Vertical Stands @ CAT Valel @ Master 
Piece @ CPU Secunty Locke @ Stanc Mats 

© Storage Files € Printwheels @ Ribbons 

© Dukotes © Cables 





M.H.1. WAREHOUSE 
$021 N 20th Street #10261 
Phoenix, AZ 85064 
TOLL FREE with order 
602-995-1134 
Hours.8-5MTM-F 9-2 SAT 

Prces refect cash Gacoust and are aiject 

str nace Canady wuss ‘el parte Ja 
FRG are aLamact 15 6 restoctong 

Shame suc ODI st amare Tania Pen 





CIRCLE 387 ON READER SERVICE CARD 


California Digital 


Carson, Californ 



















FOUR PEN 459) 3 
COLOR PLO 80 C ha racter cE HEWLETT New from Hewlett Packard the 


PACKARD — { asetot Plus, More features th van the 
The manufacturer hes asked ue not to publieh inekcneme: But Smater raletise peteeet ACN t t +h lowe: ae 
mars cpesona computes foros PY one ot the Worlds woes!) Daisy Wheel Printer 4 Magabyiee. List pnee $2485 Gavtomve Dupre pind Stee 
The 410 color plotter wil connect to the sertal port ot igaelly ary These Fujtsu Dorsy Max 830 were menut corals Other Laser Panters avarleble 
color pena to drew Clee. a a atalieces on signer sereoe CompuieyDsion eal AST Research @ OMS @ Xena enwrent orate ics 
7 iron 
malerial up to 11 by 17 inches The plotter 1s capable of | “95 forved to hquic : dda wheel NOW YOUR COMPUTE 
4 


the full er and lower case ebet along with seven ” - 2 - 7 
Mmernstiohal character sets. Text can pgbeey horizotal, vertical | Fé ¢ nal RS-232 intertace. Diablo 
or diagonal in sizes from 1/16 tc 6 inches, stanted forward or c nmable line spacing in incre: Cc AN REA pu 
backward to 85 degrees. 


Enlargements or reductions are achieved through elaborate firmn- Ger 
Wet cen oe sah ttn umes | Pay pes 0 Fn 
arenes (ea ag upp Gudated special Priced for the small computer 


The ideal plotter tor architecture. CAD soreetig ogous only 8759 a 
cesan At oes it ene 6, gromt Duy ot Sy ite e steal. 


es for specit Se eomenters! evailable Menual only Store: fe- B fi Bo 
ee le ul ‘purchase of plot 
ae QTHER PLOTTERS AVAILABLE: ernou / x 
Hewlett Packard e HoustonInstruments @ Roland was $3540 now only 
Sweet P e CalComp... please call for prices. 


Qume 142 PC Compatible 
































Quantity Two eliminating § 
These Qume double sided PC compatible drives bear the IBM | Exrunacble 
The dnve was manufactured for IBM for use in the recently 
discontinued PC Junior computer We have purchased @ large | , ibe : vs Shee é 
Quentity of these daves and are currently offering them in sets ot hing you had one after ‘eplacable da = iso evmuabte 3t Mega 
two for only $65 each — at only $550 









Thr Bormoutl Box detey 























10+ 10 Meg. A2210H $3450 =«1595 The toomet iearaiaioa! (ober Oarebio: Wi 
Panasonic AT Compatible nea ‘Wier A2220H ee is) capacity, moat a 
10 Meg. Cartridge 79 49 salle, Aevege ime. eeu Aveta - suvomatc ead, ureos Prgmene ene ont 


20 Meg. Cartndge 99 65 


fe one gin oven cine + 185 wal Power Conmmnpiat - Laweat avedene 5 You Warrenty 
Lengeat aveteoty 


eae 115 


The Pai 475 is jumper selectaole between 96 TP : $ 
i alate eae ma 30 agate SaBYTE 

jest © of this driv 1 yt 
bug ppt hey: Cahfornie Digital t¢. iets ofler these epee a Hayes Bent hoses 2400 tore feaen cr wentee, wi N CH ESTE R 


$115 each. Nowie 
each, quantity two. Sih ‘only panty percha 612400 iad HARD DISK KIT 


One Two Ten | Also stabIe: The Smarteem 1200 e1 only $139 
QUME 142 helf height 69 65 call 
TEAC FDS55BV half height 109 99 89 
TEAC FDSSFV 96 TPI, half ht. 119 109 105 
TEAC FDSSGF forIBMAT 169 159 155 
PANASONIC 455 Half Height 109 99 89 
PANASONIC 475 1.2 Meg./96 119 115 109 
MITSUBISHI new 501 half ht. 129 119 109 
MITSUBISHISO4A AT comp. 199 159 155 





Switching power eupply 49 : q Contro! 

installasion Kit with manual 10 é =a Se seetiomein san caetia es 
Dual enclosure tor 514" drivee 59 " =" Five inch Winchester Disk Drives | ore §150CX ” 139 
34 pin edge connecSors § | The US Robotics Micro 2400 modem onal hundred OMT) 5520 hatt card 128 
Scotch head cleaning kis 19 | oNcevnthe Acmere cock we | OMT 8527 ALL controtier 188 


Flip & File Storage tubs 15 SEAGATE 225 20Meg. Ye Ht. 329 299] ADAPTEC 2070ALLcontraller 178 
AOAPTEC 20108 159 


\ f ” f - WESTERN DIGITAL WD/1002WX2 118 
SON FUJITSU 2242 55 M. 35mS. 1399 1329 @ SCS/SASI Winchester Controllers @ 
0! 
















XESEC 1410A 8%" footprint 218, 
FULITSU 2243 08 M.35mS. 1895 1919 . 
RODIME RO-202E 27Meg. 659 029 | WESTERN DIGITAL 1002-05 514" 289 


OMT! 201 119 
RODIME RO-203E 40 Meg. 995 959 
Gave ; “ . ; | CONTROLDATA sates 86 M1029 1778 iatiua fea = 
. i ation maooel 19 
The Sony SW is 0.3 2 Inet dovlbte ded oie cenaty as dnve. ‘ ay MAXTOR XT1140 140 Mog. 2595 2520 | Winchester enclosure end supply 139 
willraquire MS/DOS3 2 topropatly operetem the BC end compat- OTHERIMBOGMGIAVAILABLE TOSHIBA. MK56 70 M.30mS.1766 1729 | Dual 20/34 cable set 25 
ibtes. The 53W te similerto the drive being used inthe PC portable Hayere 2 home * TANOON 502 10 Meg. 419 379 | Switching power supply “& 


Promatheus e fs 
TOLL FREE ORDER LINE 
Shipping: First fi ids $3.00, each additional ind $.50, 
Forign rary 10% oping eet wi ported (800) 421-5041 
fornia residents add 642% sales tax. © ‘s discouraged. 
Open account eitbndid to sews suppereed autation institu- TE HNICAL & CALIFORNIA 


tions and ies with s sti & Bradstreet" rating. 
eile fics se ps “i CARD (2 | <}) 4 | 7-0500 
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FUL ONE YEAR FAR WARRANTY [ ; 5 
30 DAY MONEY BACK GUARANTEE" | 
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a INTRODUCING THE UPGRADABLE, 
EXPANDABLE, PRODUCTIVITY 


ee 





L/ 9% «POWERHOUSE FROM CCL 





























Ta cel $1/286-10 


ae buying technology that becomes obsolete tomor- 

| finally ae you the choice of three power 
ices First, the CC! 286 10MHz ‘AT’. Includes: 
Motherboard with Intel 80286 — eClock-calendar with battery back-up 
©640K of RAM, 1.2 Meg floppy = e Enhanced set-up and diagnostic 
©4101 key, enhanced keyboard software and all documentation 
#492 watt power supply © Western Digital controller card 


, 80386 Upgrade Available OULY $1495 
CCl ST/286-12 


/  ,,.And when your team needs increased speed... 

The CCI 286 12MHz ‘AT'...ft Includes: 
® Motherboard with Intel80286 = eClock-calendar with battery back-up 
640K of RAM, 1.2 Meg floppy eEnhanced set-up and diagnostic 
*Full 101 key, enhanced keyboard —_ software and all documentation 
©192 watt power supply eWestern Digital controller card 


80386 Upgrade Only $800 ONLY $2395 
a, THECEST/386 


When the going gets tough, call in the speed and powet 
| of the CCI 80386... This erhouse includes: 
Intel 32 bit 80386, at 14.2MHz — ° 3-eight bit, 3-sixteen bitand 
°640K RAM and 1.2 Meg fioppy __1-thirty two bit expansion slot 
Full 101 key enhanced keyboard ° Optional high-speed 80287 
¢ Senal and parallel ports ® Norton Rating avg. 18.4 


ONLY $318S 
_negESSOmIES, ES. ANE WARD DRIVES. 


+ ter Classifieds, inc. 
17830 State Road 9, Miami, Florida 33162 
Telex 510-600-7725 


Call Today (800) 331-5150 
in FL Call (305) 651-5853 
Support Line (305) 651-0073 


No charge for UPS ground shipping Io sucharce joy Marien card or Vist force 

Plsssedechet sales tax. °30-Day Guarantee-Any item 

eran recs posi i allrdund cou peel ital 
e st Was ee tpped fora fos a full re T Dut price. 

onginal packing matenal and Hee ORM CORR 





Authonzation 
fe] quire RMA number and proot of purchase. Pnces and spec:fications subject to 
change without notice, IBM, PC, I pT Share recegia ed IBM Corpor: 


bon Quantities may be limited, tems may be substituted. 
CIRCLE 297 7ON READER SERVICE CARD 











About Products & Services 

In this Issue! Here's your chance to have all the 
facts, figures, and specifications about the products or 
services advertised or mentioned in this issue of PC 
Magazine. Absolutely free of charge! 


Just complete the attached card. We'll notify the manu- 
facturers or distributors so you can receive your free bro- 


chures directly from them. 


1) For which of the h 0 Hard Disk/Tape 


2) Your primary job 











following producte Back-up function le (check) 
are you Involved In 1 D Add-in Boards @ OC Adminstratives 
selecting brands/ ) OLANS General Manage- 
modeta to be k O Micro-Mainframe ment 
bought by your Links t. DO MIS/OP Commun 
compeny ororganl Software Cations Systems, 
zation? (checkeil = | O Communications Programming 
that apply) m © Accounting uD Engineenng/A&D 
nC Spreadsheets! vO Finance/Accouning 

Hardwere Financial w D Marketing/Sales 

a. 0 Maintrame Planners 

b OMm o 0 Project 3) Next step after 

ce, OPC Managers information ie 

d 0 Pretters! ep O Word received: 

Plotters Processors, x D Purchase Order 

e OMontors gq (Database y O Evaluation 

(OD Terminais Managers z OSpecihcation 

g OC Modemns « OGraprics Recommendation 

PLEASE PRINT CLEARLY—use only one card per person 

Name Bus. Phone( ) 

Company. Tite. 

Address Apt. 

State Zip. 


@ip code must be ncudedio maura dehvery) 
Ci Ptease send me one year (22 Issues) of PC Magazine for $27.97 and 
biti me. (Full one-yeer subscription price $34.97.) Offer valid in U.S. and 
possessiona only. 


1) For which of the h OD Hard Oisk/Tape 2) Your primary job 
following products Back-up function le (check) 
ereyoulnvoivedin =. CO Addin Boards s O Adminsirative! 
selecting brands! {| CLANS General Manage- 
models to be k O heavens mem 
bought by your Inks t OO MIS/OP Commun 
company ororgeni- Software cations Systems, 
zation? (check elt 1 OCommumestions Aa CO nED 
that apply) Ls Li hecouena v OF; ene 

Hardware Financial w 0 Marketing/Sales 

a 0 Mantrama Planners 

b OMin o OD Project 3) Next step after 

c OFC Menagers information is 

d OPnoters pe OWord received: 

Plotters Processors x 0 Purchase Order 

e O Montors q O Database y O Evaluaton 

{ O Termmnais Menagers z. O Specification 

g CO Modems ¢ OGraphics Recommendaton 

PLEASE PRINT CLEARLY—use only one card per person 

Name Bus Phone( =) 

Company, Tite 

Address Apt. 
Eee 


(Zip code must be included to ineure deirvery } 

DO Please send me one year (22 iseues) of PC Magazine for $27.97 and 
bill me. (Full one-year subscription price $34.97.) Offer vaiid In U.S. and 
possessions only. 














It’s as easy as 1, 2,3 


READER SERVICE CARD 


to have valuable information about 
dozens of products right at your 


fingertips: 





Fillin your name and address and 
check off your answers to the three 
research questions. (One card per 
person, please.) 


Circle the numbers on the card that 
correspond to the ads or articles 
you’d like more information about. 
(Numbers for advertised products 
are repeated in the Advertiser Index as well.) 


Mail the card today...it’s postage 
paid. The literature will be mailed 


free of charge to 


CIRCLE FOR FREE INFORMATION 


101 
121 
141 
161 


102 103 104 105 106 107 108 109 110 177 
122 123 124 125 126 127 128 129 130 131 
142 143 144 145 148 147 148 149 150 161 
162 163 164 166 166 167 166 169 170 171 


your attention. 


Vold after July 15, 1987 


112 113 114 116 116 117 118 118 120 
132 133 134 135 136 137 138 139 140 
182 153 154 155 188 157 188 188 160 
172 173 174 175 176 177 178 179 160 


161 182 183 184 185 166 187 166 169 190 191 192 199 194 196 196 197 188 199 200 
201 202 203 204 208 206 207 206 209 210 211 212 213 214 216 216 217 216 219 220 
221 222 223 224 226 226 227 226 229 230 231 232 233 234 235 236 237 238 239 240 
241 242 243 244 248 246 247 246 249 250 251 252 253 254 255 288 257 258 260 260 
261 262 263 264 265 266 267 266 269 270 271 272 273 274 275 276 277 276 279 260 
287 282 263 284 285 286 287 288 289 290 291 292 203 294 295 296 297 296 299 300 
301 302 303 304 308 508 307 308 300 310 311 312 313 314 316 316 317 316 319 320 
321 322 323 324 325 3286 327 328 329 330 351 352 333 334 395 338 397 398 330 340 
S41 342 343 344 345 348 347 346 349 350 361 352 383 354 356 356 357 356 359 360 
361 362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 376 379 380 
381 362 383 364 385 386 367 368 380 300 301 302 303 304 305 306 387 306 309 400 
401 402 403 404 405 406 407 406 409 410 411 412 413 414 415 416 417 416 419 420 
421 422 423 424 425 426 427 428 429 430 431 432 433 434 436 436 437 436 439 440 
441 442 443 444 445 446 447 448 449 460 451 452 453 454 455 456 457 456 459 480 
481 462 463 464 465 456 487 466 469 470 471 472 473 474 475 476 477 476 479 480 
461 482 463 484 455 486 487 486 489 490 491 492 493 494 495 496 497 496 499 500 
001 502 503 504 805 506 507 506 509 $10 611 $12 513 614 $16 616 617 616 619 520 
S21 S22 523 524 $25 526 527 528 S29 5390 531 532 S39 S34 $35 536 537 $38 538 540 
541 542 543 544 645 546 547 S48 549 550 $81 552 553 554 555 556 557 555 S50 560 
681 562 563 564 565 586 567 568 589 670 571 572 573 574 576 676 577 576 STB 580 
681 582 683 534 685 586 S87 588 580 560 591 502 503 504 5G5 S86 687 508 508 600 
801 602 603 604 606 G06 607 606 609 $10 611 612 613 614 616 616 617 616 $19 620 
621 622 623 624 625 626 627 626 629 630 631 632 633 634 635 636 637 638 639 640 
641 642 643 644 645 646 647 648 649 650 651 652 683 654 655 656 657 658 659 660 
661 662 663 664 665 666 667 668 669 670 671 672 673 674 675 676 677 676 679 680 
561 662 683 664 685 666 687 658 689 560 691 692 693 604 696 696 697 696 698 700 
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CIRCLE FOR FREE INFORMATION 


Void after July 15, 1987 


101 
ta 
141 
161 
161 
201 
221 
241 
261 
261 
301 
321 
uy 
361 
361 
401 
421 
44ai 
4681 
481 
501 
$21 
Sat 
561 


102 103 104 105 108 107 108 109 110 119 
122 123 124 128 128 127 128 129 130 131 
142 143 144 145 148 147 148 146 150 161 
182 163 164 166 166 167 168 169 170 171 
182 163 164 185 166 167 166 160 190 197 
202 203 204 205 206 207 206 209 210 211 
222 223 224 225 226 227 226 229 230 231 
242 243 244 245 246 247 246 249 250 251 


: 
E 
i 
: 
2 


508 508 510 511 
528 529 530 531 
546 S49 550 $81 
568 569 570 671 
$88 S89 590 51 
608 


RESZESTE 
BRERERae 
SSRSERS 


192 113 114 196 196 117 116 116 120 
132 133 134 138 136 137 138 130 140 
152 153 184 156 156 157 158 150 160 
172 173 174 175 176 177 176 179 160 
102 189 194 195 196 197 196 199 200 
212 213 214 215 216 217 216 219 220 
232 233 234 236 236 237 238 239 240 
252 253 254 255 256 257 
272 273 274 276 276 277 2: 
292 293 294 295 296 297 
312 313 314 318 316 317 
332 333 334 335 336 337 
952 353 354 365 356 367 
372 373 374 375 376 377 37 
302 363 364 306 306 307 
412 413 414 415 416 417 416 
432 433 434 435 436 437 
482 453 464 455 456 457 456 
472 473 474 475 476 477 476 
492 433 494 495 496 497 496 
§12 513 614 515 616 517 616 
$32 533 534 535 536 537 538 


232 
B38 


e 


i 


$2285 
23885 


8 


83835 
SESSSSESSSSESE RZ 


16 


a3 
a3 
$3 
$3 
83 
§3 
3 
$388 
88 


612 613 614 615 616 617 616 619 620 
632 633 634 635 636 637 636 639 640 
652 653 654 655 656 657 658 659 660 


661 662 653 664 665 666 667 658 669 670 671 672 673 674 675 676 677 676 679 680 
661 682 683 664 665 686 667 668 689 G90 691 602 693 694 695 696 697 608 699 700 
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‘Marketplace 


43 The PC Buyers Guide to Products and Services 


This is your showcase—your direct source of information 
on PC products and services. PC Magazine Marketplace 
gives you quick access to exactly what you’re looking for, 
plus information regarding price, discounts, specifications 
and delivery. Use this guide to help you decide which 
products to buy. 





Slip this rocket in 
socket and watc 
your productivity soar. 


ur 


if you're pushing your IBM® PC*XT23270 
PC*Compaq®* or other compatible to 

its outer limits, just drop in a 286 GTi and 
blast off to new heights of productivity. 
Recalculate 360K spreadsheet 
in 9 seconds. 
Lotus 123* Release 2.0 
Without 286 GTi 


With 286 GTi 














100% software and hardware 
compatibility. 

286 GTi can have your old computer 
outperform an AT*Ata fraction of the 
price. So protect your investment. 


286 GTi with optional 
8 MHz 80287 





No more cumbersome reset 
procedure. ry 
286 GTi provides hardware reset switch. is 


To order, call 1°800°663°8550 us. 


Jadine Research Inc. 


1647 Willow Pass Road in Canada. 
Suite 334 305 — 1266 W 13th Ave 


& 


Concord, CA 94520 Vancouver, 8C. 
(415) 955-2663 V6H 1N6 
(604) 731-8338 


2 year warranty with unlimited free phone-in technical 
support. 


30 day money-back quarantee Dealers’ enquires welcome 
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TMC Electra-File 
DBMS System 


A computerized database 
management system 
specifically for Human 
Resource DataBase 
Management. Two versions 

| are available, one for agency 
environment, one for 
departmental environment 
usage. 


$399.95 


| (Mention PC Magazine & receive 15% discount.) 
j 


Challenge Software is proud 
to announce the only totally 
UNCONDITIONAL FIVE 
YEAR guarantee (to 
registered owners) in the 
world! 





| For more information or 
purchase, contact your closest 
office. 

InU.S.A.: 

Post Office Box 6984, 
Orlando, Fla. 32803 

In Canada: 

801 York Mills Road, 

Don Mills, Ont. M3B 1X7 

Ph: (416) 445-8900 


See you at Booth #7 at UNIX ‘87 
at the Toronto Hiiton. 
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NEVER FORGET A 






Never forget another com- 
mand with Peboe uMate™ lek 
templates to remind you. | Select templates by aon | 
Save Sine andiendfrustras | and keyboard style. Call forother, 
tionbecausecommandsand | Sfwarenotlistedhere, 
formats are at your fingertips | OC IVE 
for quick and easy reference. Do 303 N JE 
siust alalcle 
SMAS expertly designed, Mult plan 2 
two-sided plastictemplates. | 48°" |l clalcio 
are easiertousethanbook- | k 5 4/8 
lets or reference cards.The | Symphony : 





. SH Dy £ 
data is complete, it’s properly | Lot: Uschi \ E 
organized to help you, and | Microsoit WORD NHS ah 
it’s available ata glance. MultiMate Advantage AlB| IDIE 

WordPerfect 4 1/4.2 *{AIBICIDIE 
Over 500,000 PC-Docu- Wor ty fn tNeetIA OE 














Mates are in use today-at or: Ne Cr ed Tt 
home, andat workin Amer- | Do-it-yours \lBiclols : B19 
ica’s major corporations-like | (Partial hst, call fore Ask your Computer Please sendme Pe:Docuvute 
| IBM, AT&T, GM, Kodak, GE, board: i Dealer orto order by —templatesal$14.95 ove we 
Exxon, Xerox, Citibank, and y= BM PC. PC XT, COMP credit card call toll-free (acate template models on keyboard style chard 
Rand ‘ d ‘f ‘ B = IBMPC AT Shipping and handimg add A - $2.00 
lundreds more, ATAT 1-800-762-7874 Foreign orders, except Canada add $20.00 
So order your PC-Docu- {= IBMEnhanced New! 
Mates today with confidence cowed am ; JAY GUARANTEE! or fill out the coupon: North Carolina residents add 5% sales tax... ——___. 


Method of Payment TOTAL AMOUNT Aten 
OCheck/Money Order Enclosed O MasterCard OVisa CAmencan Express OChoice 





and join our thousands of Use your template for a (ull 60 days. If 
satisfied users-who never pours not completely satistied re- 
Ml 











forget a command. mmitto us (undamaged) fora refund, Card No. Exp. Date. 
Attention Corporate Cus- Dealer inquines Invited. eae 

tomers: Call for quantity IPF Fa Address. 

discounts or quotations on eS eae 


Systems Management Associates, Inc. 
3325 Executive Dave, Dept. 8-19 
Raleigh, North Carolina 27609 


custom templates to meet 


Daytime Phone: 
your special needs. 


U.S funds only NoCODs Be sure to indicale keyboard style on listing and mclude with order 


| elles flees femelle Re Aa A A A he Re Re he 
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You CAN count 
your nest egg before it’s Res 
hatched! — 3 er Pica "1B 


Trading securities? Getting married? 
Planning a family? Thinking career 
change? Buying/selling property? 
Considering any investment issue? 
You need Winners & Losers: 

The Tax Planner 





r 

| 

| 

| iF 

u i (In North Carolina call 919-878-3600) Canada and Puerto Ricoadd $450.......,§ ——__— 

| 

i 

i 

| 

| 

| 






Tandy’ 1000 SX Computer 


pe eds Vax planning software for [BM and 
compatibles, will lead you step- 
by-step through any variety 
of financial/tax- impacting 
scenarios. All ramifications 
of New Tex Reform Bill included. And prajec- 
tons are possible for years to come. Great for 
individuals and tax professionals. 
Requires only 256K RAM. 


Winners & Losers 
Li we Tax PLANNER | 


Call 1-800-367-3058 
415-668-1299 (CA) 
Send $39.95 + $3.00 handling/postage 
Check/Money Order/VISA/MasterCard accepted. 
Winners & Losers: The Tax Planner 
3145 Geary Blvd, Surte 407, San Francisco, CA 941168 
UNCONDITIDNAL GUARANTEE! 
H not 100% satisfied, return within 30 days for full refund. 





CIRCLE 195 ON READER SERVICE CARD 








20-40% 


OFF LIST ON ALL TANDY 
AND RS EQUIPMENT 


» Save On All TANDY, Epson, Olddata Printers! 


» Seve On STB, Zucker, And Other 
Won-TANDY Boards And Software! 


Seve On All Redlo Sheck Products! 
CALL FOR LATEST PRICES! 


You wit to plomd wild or crurioma, 
sereiat aed with thy hecerindge that 
NOT be eben 


CALL TOLL FREE 
FOR ORDERS: 


1-800-44SHACK 


228 MAIN, MONTROSE COLO 81401 
HOURS 9-S MST, MON -FRi 
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PUTS ITALL TOGETHER 





LIKE PC MAGAZINE 


At PC Magazine, we know how 
tough it is for you to sort out product 
claims, specifications and perform- 
ance questions. It’s not easy find- 
ing out what’s new, better, faster, 
quieter, cheaper, more compatible 
or more expandable. 


Thats why we're bere. And why 
your subscription to PC Magazine is 
the best way to stay on top of it all. 
Twenty-two times a year, our edi- 
tors and columnists keep you fully 
informed about what you can expect 
from PC products—and which are 
best for the business tasks you have 
to accomplish. And every time you 


need help solving applications prob- 
lems, we're there to back you up. 


The most experienced and sought- 
after editorial staff in the industry. 
Their credentials, plus the results of 
rigorous product testing that takes 
place in PC Labs—the only indepen- 
dent state-of-the-art testing facility in 
computer publishing—are your 
assurance that PC Magazine gives 
you all the facts. 


Issue after issue is devoted to helping 
you buy PC products for your busi- 
ness with confidence and to making 
sure that maximum benefits are 
derived from that investment. 


Whether you need to link your micro 
to a mainframe, evaluate graphics 
packages or upgrade your printers, 
we're here to help you doit all. 


Subscribe today. Save up to 
62% off the annual single-copy 
price of PC Magazine during 
our special introductory offer! 
One year (22 issues) only 
$27.97 — Save 57? 
Two years (44 issues) only 
$49.97 — Save 62° 
Savings based on annual single- 
copy price of $64.90. For fast 
service call 1-800-852-5200 
Toll Free. 42007 
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Now it’s easy to 
design screens in any 
computer language. 


Saywhat?!™ is the newest tool 
for software designers and 
programmers. It’s the fastest 
way to create stunningly 
beautiful screens for programs, 
prototyping, and slide shows. 
Saywhat?! is so intuitive to use 
that even people who have 
never created a screen before 
will feel right at home. Yet it has 
all the performance that 
veteran programmers want. 


Speed! 
Powerful commands 
mean fast screen 
design. Create screens 
quickly and visually In a 
“what you see is what 
you get” environment. 
Then, with one simple 
command in your 
program, your screens 
will all pop up like 
magic. Any program 
you write will run faster 
and look better with 
Saywhat?! screens. 


Saywhat™ nuns on (BM PCAXCT/AT™ and compatibles 


Features! 


Everything you expect 
in a professional screen 
design tool is right at 
your fingertips, whether 
you use a color or 
monochrome system. 

® Muiti-style lines 

® Color and mono- 
chrome drawing 

® Walk-about mode 

® Automatic box 
generation ® Block 
copy ® Rubber 
stamping ® Block paint 


® Biock move ® Block 
erase ® All color 
combinations * i6 
border colors (CGA) 

= Text entry ® Blinking 
® Extended character 
set © Undo ® Print 
screen ® Direct access 
to DOS. The endless 
possibilities make 
beautiful screen design 
easy and fun. 


Windows! 


All your programs, even 
batch files, can have 
windows and instant 
help screetis, up to 
three levels deep. Now 
you can give your 
programs that crisp 
“Sidekick” feel. 


Languages! 
Thanks to our new 
resident utility, instant 
screens are possible 
with any language 
tunning under PC/MS- 
DOS™. Like dBASE, 
Pascal, BASIC, C, 
Modula-2, FORTRAN, 
and COBOL. Saywhat?! 
Is the perfect compan- 
lon for the Clipper, 


WordTech, FoxBase, 
and QuickBASIC com- 
pilers. And screens can 
be modified without 
recompiling your code. 
Saywhat?! even writes 
Clear, concise data entry 
code for dBASE, Turbo 
Pascal and BASIC. Slide 
shows and program 
prototypes can be 
arranged with as little as 
asimple batch file. 


Value! 


Now comes the best 
part—a sensible, even 


incredible, price. $49.95. 


That includes a 68-page 
bound manual, a quick 
teference guide, sample 
screens, eleven utilities, 
and technicai support. 
Not copy-protected. No 
licensing fees. 


Just cali the toll-free 
number to order 
Say what?! today. 


When it comes to 
guaranteed, lightning- 
fast, first ciass screens, 
you're no longer on 
foreign ground. 


> is a trademask of The Research Group Sidekick and Turbo Pascal are rademasks of Borand International, 


Saywhat 
Inc IBM PC/XT/AT and PC-DOS are tudematks of Intemational Business Machines, Inc MS DOS ts a trademark of Microsoft Corp dBASE ts a registered trademark of 
CIRCLE 107 ON READER SERVICE CARD 


Ashion Tate, inc 


a 


$4995 


{+ $5 shipping and handling) 


800-HOT-WARE 
(800-468-9273) 

In California: 
800-231-7849 

In Canada: 
800-663-9361 
International: 
415-571-5019 


The Research Group 

88 South Linden Ave. 
South San Francisco 

CA 94080 


© 1987 The Research Group 





WINDOWS LIBRARY 


® Saves hundreds of man hours in 
programming and debug time 

® Window editor included to allow 
windows to be created easily 

* Pop-up windows, menus, help 


screens 


® Print variables directly to the 
windows 


* Written in Assembly for compactness 
® Full color control 
* Set cursor location or obtain 


For Programmers Compiling in 


BASIC ¢ C * COBOL * FORTRAN * PASCAL * dBASE™ 


WINDOWS with DATA ENTRY 


© Requires WINDOWS.LI8 

* Productivity enhancement for 
WINDOWS.LIB 

© MENU items return strings & 
integers when selected 

* Several keyboard input routines 
provide a user friendly professional 
interface 

© Several field data types supported 
PICTURED Strings, Date, Time, 
Integers (Signed/Unsigned) 


position 


© Exploding borders selectable 


~ $9900 NO ROYALTIES §9900_~ 


e 16M” 


For more information 
please call. 


3920 Ridge, Arlington Hts., IL 60004 





FREE 


cLenco_ iii 
ENGINEERING INC. 


SEAVING THE SOF TWAAE INDUSTRY 


® Window Librarian included to allow 


Please write to: 

PC Magazine, 

Box 2445, Boulder, 
CO 80322. Include 
your mailing label 
from a recent issue 
of PC Magazine for 
faster service. 


several screens in one file 





Please allow up to 
60 days for change 


3 Sew sn of address to take 


e eee 


@ Computer Innovations” 
@ Ryan McFarland” 
© Rohe” 


place. 


@ Nantucket” 
@ and More 


(312) 392-2492 
CIRCLE 132 ON READER SERVICE CARD 


SUBSCRIPTION! 


Get a full 
ear of 
+R Direct 

Catalogs! 

BB Computer 
Supplies and 
Accessories 

B Latest 
Software 

BB Office Supplies 

BB Plus Special 
Sales and New Products 





YES! Put my name on your mailing list today. 


Mall to: R+R Direct, P.O. Box 1702, Dayton, Ohio 45401. 
Or call 1-800-654-PLUS. In Ohio, 1-800-545-PLUS. 


Name Tite 


Company 


Address 


Cuy/StaterZip 


Telephone 


I7AYADVT 
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Telex 493-7109 




















pies HAS THE ULTIMATE IN 3.5” DRIVES 






J&M’S BRAND NEW 3.5" DRIVES allow you to bring your system 
up to “state of the art” enhancement. You can exchange data with 
IBM® PC convertibles and other newer systems, You can backup hard 
disk data using half as many diskettes as you would need with the MS- 
DOS** BACKUP utility. 


J&M’S 3.5” DRIVES UTILIZE MACH 3.5, the newly designed 
device driver software and formatter. MACH 3.5 allows faster perfor- 
mances in read/write access and format capabilities and RUNS ON 
ANY DOS 2.0 or later. 


Also included with J&M's 3.5” drives is a copy of ARC,°** the ac- 
claimed file compression and backup utility. 


3.5” INTERNAL DRIVE W/MACH 3.5 
3.5” EXTERNAL DRIVE W/CASE, PS, CABLE 
AND MACH 3.5 


MACH 3.5 device driver software and formatter may also be purchased 
separately for use with any 3.5" drive. Only $29.95! 


—=- UIA 


$225.00 
$295.00 


and prepayment. 
ship COD for eid check. 
Shipping is extra. 


BP gta aa 
national Business 


__ dese Copan J & M SYSTEMS, LTD. 
cet a 15100-A Central S.E. 
toe (ies Ereewere concep 704 Albuquerque, NM 87123 

Sue 9 conba. se 505/292-4182 
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If Youre 
An ONE TOOL/DOES IT ALL! 


Advertiser... L wa2TSO S10 x $59.95. : 


/ ore \\ UNDELETE 
_ 
SFILITILA NOON _ \ $99.95 










Here’s where your ad 2 es" cactte 
belongs. This is exactly —SNINIHOD. ___..\ $79, 
where serious PC buyers do —— \ 
their looking, comparing = 
and buying. So you need to le oe = 
be here when they shop. 
; You could pay $288.85 or ONLY $99.00 
ii ne A To Order Call 800-523-0258 
brand specifiers—the busi- Paul Mace 
ness people who are called SOFTWARE 8 Be or 
upon to determine brands 123 N, First St. Ashiand, OR 97520 we E > 
and models of PC products CIRCLE 193 ON READER SERVICE CARD 
to be purchased by their 
companies. 
You get a circulation of 9-TRACK TAPE 


OCR SCANNING 
WP CONVERSION 


375,000, the lowest cost per 
buyer in the industry, and 
15% off the general adver- 
tising rate. Don’t let a clos- 
ing date slip past you. Be in 
the Big Book, it’s where you 
belong. 


< 
eet J 
—~——", 


Lees YY 
ee | 


For thousands of customers world | Our ‘TAPE CONNECTION’ system 
wide, we supplied the connection j can read and write 1/2” 9-Track 
to get Information into their PC. | 800/1600/6250 GCR magnetic 
Our “SCANNING CONNECTION" | tapes from large computer systems. 
system can scan images for use | Our “‘DISKETTE CONNECTION” 
with desktop publishing systems, | System can read and write most 
convert images to text using our | 32". 5%”. and 8” diskettes. 
OCR software and send images to For more information please 
facsimile machines. call us at 602-779-3341. 


FLAGSTAFF 1120 Kalbab 
ENGINEERING iagstaff, Az 86001 
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as THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 


MiniInemeURICE: 


HARDWARE 391-395 SOFTWARE continued 
ADD-ON-BOARDS .... . 391 MONITORS .............. MS ka icawne soe 401, 402 SECURITY ccs sae sce 403 


CABLES Gee ies scene NETWORKING ........ 394 ONE-OF-A-KIND.......... SERVICES ............ 403 
COMMUNICATIONS ...391 PERIPHERALS......... 394. OPERATION SYSTEMS... . SHAREWARE ......... 403 


eee ere 































Steen) NEON AE wap SARS. ae 
POWER SUPPLIES ..... 394. (come TAXES oie cc ios Capa 404 

DISK DRIVES ......... 392 PRINTERS ............ 395 PUBLIC DOMAIN...... 402 TERM, 

DISKETTES ....... 392, 393 SECURITY ............... REAL ESTATE......... 402 EMULATION...... 404, 405 





EXPANSION 5 
cis ee ba. 8d SPEED DEVICES....... 395 RELIGION ........ 402,403 UTILITIES... . 405, 406, 407 
mms §=6SALES MARKETING ... 403 WORD PROCESSING .. . 407 
SOFTWARE , . nee 395-407 SCIENTIFIC........... 403 
ACCOUNTING ... . 395, 396 EDUCATION .......... 399 

ee cd 
ARTIFICIAL 3 . 
INTELLIGENCE .......... a 39 MISCELLANEOUS 407-410 






















BACKUP SYSTEMS ....... GAMES .............. 399 ACCESSORIES ....407, 408 | DATA CONVERSION. ... 409 
Pecans iy SOE FINANCIAL 45> <0 400 BARCODING ......... 408  DIGITIZERS........... 409 
ee cara aa GENERAL ............ 400 BUSINESS DISK CONVERSION... . 409 
aes OPPORTUNITIES ..... . 408 
BUSINESS TIME GRAPHICS........ 400, 401 i DISKETTE COPY 
MANAGEMENT ....... a Ge, ae CATALOGUES ........... SERVICE .......2.0003 409 
COMMUNICATIONS ...... COMPUTER EMBIGERENT 
INVENTORY .........- 401 : 
CONSTRUCTION ...... a INSURANCE .......... 408 OPPORTUNITIES ......... 
DAT RARE eke i ane e COMPUTER LEASING... FURNITURE............-. 
DATAENTRY......... aia COMPUTER SERVICES .409 MAILING LISTS .. . 409, 410 
DATA MANAGEMENT ..... MAILING PROGRAMS... 401 COMPUTER TRAINING.... PUBLICATIONS .......... 
DESKTOP MANUFACTURING ....401 CONSULTANTS .......... SUPPLIES............. 410 
EERE SUN a: seine ENEMA 401 CONVERSION SERVICE... USED EQUIPMENT ....... 
DEVELOPMENT MULTI-USER 


Saree ts 5 SYSTEMS 207 cescidsileie ss 3 









Advertising Rates and Information: PC Magazine Classified Marketplace 
PC Magazine Classified Marketplace is a special economical section for product and service listings. 
Listings are grouped by calegory and sold by column inches. Second color option available. 

Standard Directory Listings are also available tor a minimum of 4 issues al $305 per issue ($1220 totaD. 
For additional information call 212-503-5115, 













PC Magazine Classified Advertising Staff Account Managers 


Avenue, New York, NY 10016 
One Park Gln s6ssi i Territory #1—Glendn Campbell (212) 503-5118 
CT. SC. VA. NC. NY. GA, PA, VT. MA, NH. WV, NM 

Advertising Director Sales Assistaut Territory #2—Paul Klein (212) 503-5156 
Kathryn J. Cumberlander Linda Annis LA, MO, OK, UL AR. KY. NB. WL MS. IL, AL. ML ME. TA, MN, 
ee ee pase y ALL OVERSEAS 
DART Saath pa : Se anager Territory #3—Dennis Leavey (212) 503-5176 

cece a 13) Nea CO, MT, LIT. CA, OR. LD, TN. ICA ZIPS 94000 & UP) 
Sr. Advertising Coordinator aT Z) U3: Territory #4—Elllot Bryan (212) 803-5175 
Monica Dixon Production Coordiuator AZ. CA. NV, EL. AK. IN, WY, OH. (CA ZIPS 93999 & DOWN) 
Advertising Coordinator Wendy Long Terrilory #5—Wendy Friedman 1212) 503-5117 . 
Angela Kiffin (212) 503-4765 NJ. DC. MD. KS. TX. ND. WA, SD, ALL CANADA 
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HARDWARE/ADD-ON BOARDS 





















PC-SPRINT 


“PC-Sprint is the most cost 
effective PC Speedup product on 
the market.” 

— Computer Shopper Magazna 
© Run your PC. XT or clone at 7 38 mhz. 
© 280% Speedup (Norton Si rating) 
© Speeds up all software — 

you can see the difference 
* External speed switch 
© External reset button: 
© Change speed “on the fly” 
© Compatible with 8087 
© Works with all color or mono displays 
© “Slotiess” plug-in on mast PCs. 
© Includes Selectable top speed, 
Instructions, warranty, too!, 
remote mount switch, 
free BBS subscription 


$8995 coouscune 
Exec-PC, Inc. 


P.O. Box 11263 Shorewood. WI 5321! 
(414) 242-2173 


CIKULE stn GR READER SERVICE CARL! 





FIXEO O1SK BIOS/BOOT 

FIXT bools Irom mos! poputar Hard Disks— 
XEBEC, (OMEGA, GT LAKES, etc. Adds XT-like 
BIOS interface to your disk for PC. Security, mul- 
liple volumes, removable media support op- 
fional No-slol plug-in installation ak 
Controller and computer with order $80-$200 

Add $3 shpg, CA tax. 


x 


GOLOEN BOW SYSTEMS 
P.0. Box 3039 

San Diego, Ca. 92103 
619/298-9349 


COPY I) PC OPTION BOARO 

Makes floppy backups of virtualty all protected 
software for the IBM (except those “protected” 
by physical disk damage) quacidy & easily Works 
on IBM PC/XT/AT, Compaq Deskpro/Portable, 
Zenith 150/151/158 256K Tandy 1000, new 
AT&T's Extra $15 cable required for Compaq 
Portable & Tandy t000 Requires 1 360K drive 
& full slot. Just $95! 


Central Point 
D INEORPORATED 


CENTRAL POINT SOFTWARE, INC 
9700 SW Capitol Hwy #100 
Portland, OR 97219 
509/244-5782 











VOLUME BUYER 
PRICE LIST 


ON APPARAT MANUFACTUREO 
PC/XT/ AT BOARDS - MIX OR MATCH 
TO ACHIEVE VOLUME OISCOUNT 


LIFETIME WARRANTY | : 


Part No Description 

Ctock ‘Calendar 

Eprom Programmer 

(24 or 28 Pind 37700 ea 

5 Function Combo It 

64/384K Multiunchon $137 00) 
K/2M EMS. 


52 365 D0 
128K /2MB AT RAM Only $131.00) 
Short Slot Parallel/Seral $89 00} 


COD CASH OR CASHIERS CHECK 
UNLESS PREVIOUSLY APPROVED 
COMPANY CHECK 
303-779-0819 


ORDER LINE 800-525-7674 


APPARAT 
6801 S DAYTON 
ENGLEWOOO CO 80112 
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Makes your PC run 
like an AT! 


PC Magazine * Editor's Choice" 
mn (9 16 86) 


























BNo slot needed a Speed select & 
feset switch @ 100% compatible 
with all software ™ 30-day money- | 
back guarantee # Tech support 
hotline a 

FAST 88 wilhout CPU 
FAST 88 with 8088-2 
FAST 88 with ¥20-8 


CHIP CLOK 
Automatic Date’Time with 10 year 
Battery Backup! 


$129 00 
$139 00 
$149 00 


«Easy Plug In 

*No Slot Needed 

Chip Ciok w software $79.00 
AMEX MC VISA COD 


To Order, Call or Write 
1-800-722-2353 in USA 
1-312-529-2552 in iL 


Cucie Reader Response for 
tree PC Tip-of-the-Week 
OMPUQUEST Engineering Inc. 


801 Morse Avenue 
Schaumburg, tL 60193 
CIRCLE ON READER MONIC CARD 
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WireTap 


Hall-ComSec, Inc. (3 
901 Sandy Cove Ft. Coll 





MADE IN THE USA 


INTERNAL HALF CARD 
HAYES COMPATIBLE 


# *109. 


1200 
Baud 
SOFTWARE INCLUDED 


VISA-MC-AMEX 


800-854-0561 x 806 


In Cahtorma Call 


800-432-7257 x 806 


INQUIRIES ANO MAIL OROERS 
California Residents add 6% tax 


PHINE INC. 


2401 £. 17th St., 
Santa Ana, CA 92701 








































THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 

MARKET... 


PAS rser 







FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 


HARDWARE/ 


- COMPUTER 
- SYSTEMS 





2400 


BAUD MODEMS 


| FAMOUS BRAND 
| 
| 
| 


“Our Volume Buying means 
GIANT Cost Savings for you!!” 


No $179 


ONLY 


HAYES COMPATIBLE 
U.S. MADE, 2YR MPG. WARRANTY 
(30071200 or 2400 bps) 


WHILE SUPPLY LASTS 





805-656-3741 
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TO PLACE YOUR 
ADIN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 





COMPUTER 
SYSTEMS 




























LOWEST PRICES 


Turbo XT Basic System ..*409 


* 256K on Motherboard 
* 360K Floppy Drive 
AT Style Keyboard 
°4.77/8 MHZ 

+ 150W Power Supply 

« Floppy Drive Controller 


As Above with Mono Monitor 
and Card ..... ae nao ~. 


Turbo AT Basic System .°1049 


640K/200W PS/Keyboard/ 
6-10MHZ/1.2MB FD/HD&FD 
Controller Clock/Calendar 


12008 intemal Modem ....°99 


HUNTER Computer Center 


Open on weekends. 
Call for other items. 
+All Systems FCC Approved 
2301 N Collins, Suite 116, 
Artington, TX 76011 


817-265-3772 
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ADD-ON BOARDS- 








oOaisaissv1pD 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET 


COMPUTER SYSTEMS 





dmb 


$ 
$1699 
Sigs (4.7778 ae 
31079 


WYSE PC-286 6/10 MHz, 
1 2mb Id, eaok, Serial 


$2399 
40mb $2799 


WYSE PC+ 4.77/9.54 MHz 
2 Senal, 1 Par: ala. 


$2079 
PC-181 Laptop (New) 


23%" td 


(703) 440-9444 


$1629 


‘Prizes end eratabe 


emhoul eotet 9554 Old Koons Mil Road 


SPERRY IT 44mb, 640K, 
1.2m fd, 2 SP, 1 PP 
clock, kayboard, OOS 
fraa math co-proc 


$2795 


SPERRY MICRO IT 512K 


viel ctaemge TOTAL BOLUTIONS CONSULTANTS (The Mall Ordor Speciatat) 


Gurte, Virginia 22048 
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USED IBM’S 


OIL INDUSTRY LIQUIDATIONS 


IBM XT 640K, 20MHD, 1-360KDD, Mono Mon., Par. Pt., KBD... 
IBM XT 512K, 10MHD, 1-360KDD, Mono Mon., Par. Pt., KBD. 


IBM PC 256K, 2-360KDD, Mono Mon., Par. Pt., KBD 


Monitor Is IBM - For (BM Color Mon. & Board Add Saag ne 


PRINTERS 


2000 $719 
ral $1109 


ALPS 


Pel ite iy 


TOSHIBA 





DATA-LITE 
SYSTEMS 


DL-XT 


HARDWARE/ 
COMPUTER 
SYSTEMS-— 
DISKETTES 


DISK DRIVES 


OISK UPGRAOE BIOS FOR ATs 
QUB-14 overrides AT Drive Table to allow any 
compatible drive to be attached and fully used 
with standard AT controllers Short card uses one 
hall stot Includes complete Set-Up routine and 
low-level format tacility Works UNIX, XENIX, 
PICK, other OS and networks NOVELL ts fully 
supported. $95 + $3shpg CA Tax. 


ay 





GOLDEN BOW SYSTEMS 
2870 Fifth Avenue Surte 201 
San Orego. CA 92103 

(619) 298-9349 


BINCH DISKETTE SYSTEM 

Read, write, and tormal diskettes from IBM 
Mmamframes, minicompulers, data entry equip- 
ment, etc Complete easy to use sottware 
handles EBCDIC conversion Can read and write 
CP/M inch deskettes (many formats) You atso 
can use B-inch drives for PCDOS files, 1200 KB 


IBM AT 512K, 30MHD.......$1995° $ 999.95 pet diskette $1095 complete 
CLONES (Mixed)...........$449-949 IBM'S - AS-IS" ee 
IBM COLOR Mon. . . IBM MDNO Mon... 4 

HAYES 1200b Ext. OISK DRIVES (% or fu DL-XT TURBO yale 2 aad 


BOAROS (All Types). 





SOFTWARE Pkgs. (Licenses & Support May Not Transfer)... 


CALL 


All units guaranteed to be in excellent condition. 90 DAY WARRANTY on 
all hardware. 10 day money back guarantee if not satisfied. AH units com- 
pletely checked out & tested, clean & align drives, etc. IMMEOIATE SHIP- 


MENT. “Limuted Availability 


PC LIQUIDATORS, INC. 
(504) 891-0909 


106 Nashville, New Drleans, LA 


P.D.B. 850227 New Orleans, LA 70185 
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87 81.600 81.980 w SEARO TE — 4099 JOE 
(8) PES (720 1 250) AMBER MOUTON © TEL ROZRS 6: 1G Matt: © Ot 
(Hh PAM DR DOAAD © PROemE OOS © MEACULES EMULATION 


RE YROAND, 
POWER © 12 160 TEAC (LOPPY © O@ BOAAD CLOCK CALEROAA 
MARQWARS NESE’ © MIQST SOCKET © OPTIORAL {6A OR COLOR © 
OPTIONAL “9 Was! STATE co © FMAY SET UP-TESTED © 


‘MAUALS © DEE YEAR PAIS) 


aT 8780 91100 w SEAGATE 20 WG 8 1 FS 
BWES (7A) 0 TO) AMBER MORTOR © CATE SONG 2 0 HEC 20 
(ROBIE 100 TEP FASTEN TMA IBA PC © G40 OR BOAAD © FHLLT 
COMPATIOLE BAGS © MEACLES EQUATION GAAPWCS CARD fo 
PARALLEL PORT © OPIATES OS O05 PC OCIS GW RASC © 6 SLITIS © 
GHSa 1/0 CAND 216 CONVROLLEN 2 SERIAL RO OFTA PARALLEL 
CAME CALENDAR AATIERY Aa BSA PSPOOL © AT 
'o LEDS © 150 WTS © TWO 30K (UTSU DRIVES © BOR? 
‘SOCKET © MANUALS © FULLY SET UP/TESIEG © OME YEAR PARTS: 
‘LABOR © 
PORTASLE AT/AT SYSTEME TOO! 
PCPRS STSTEMS. INC. 
900-451-5278 
WEST TOROS) NOL 
E@ TORR BE YORK SOT ELL FLOWER CA 070 
(212) 220-0873 1213) 823-5082 
CIRCLE 447 US READER SERVICE ¢ ARD 


RO E FLOWER ST 





PC Import Center 
FCC Approved; Phoenix BIOS 


XT Turbo Kit $256 AT Turbo Kit $590 
(Case Power Supply. Motherboard. Keyboard) 
XT Turbo Motherboard (4778 Mhz) $119 
AT Turbo Motherboard (6.8 Mhz) $385 
XT 1S0W Power Supply $55 
AT 200W Power Supply 390 
XT Case $30 AT Case $70 
MGP Card $60 «CGA Card $52 


Full Line of Add-On Cards 
Complete Turnkey Systems Available 


Bestek Intl. Inc. 
4252 Blue Bonnet Onva 
Stafford TX 77477 
(713) 240-0816 
CIRCLE S89 OS READER SERVE CARD 





TO PLACE YOUR 
ADIN 
PC Magazine 
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Marketplace 
Call (212) 503-5115 
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$ 1049.95 


DL-AT 8 mhz 
$ 1849.95 


AT INCLUDES 
40ms HARD DRIVE 


ALL SYSTEMS INCLUOE 
256K RAM (512 on AT) © 21 MEG HARD DRIVE 
FLOPPY DISK DRIVE © PARALLEL PORT 
SERIAL PORT @CLOCK-CALENDAR®KEYBOARO 
MONOCHROME MONITOR 
VIDEO CARD 
EGA SUB-SYSTEM $639.95 
FOR EGA WiTH SYSTEM age $450 00 
21 MEG XT HARD DRIVE SUB SYSTEM $375 
360K 2H FLOPPY DRIVE $500 
OTHER RYSTE@ CONFIGURATIONS ANG ITE@ A AVARABLE 


° « *CALL FOR BEST PRICE * + 
DEALERS WELCOME 


DATA-LITE 
SYSTEMS 


2828 COCHRAN ST #174 
SIMI VALLEY, CA 93065 


805-527-6465 


—F.C.C. APPROVEO— 
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TAGUSi 7, 


5% & 3% HARO OISKS-AT/XT 
20 mb HALF HIGH w/ CONTROLLER $365, 
30. mb HALF HIGH w/ CONTROLLER $455 
40 mb FULL HEIGHT w/ CONTROLLER $845 
20 mb HARD CARD $395 

30 mb HARD CARD $495 

25 mb TAPE BACK-UP INTERNAL $595 
60 mb TAPE BACK-UP INTERNAL $825 
TWO GUYS FTV 

3160 Zion Lane 

San Jose, CA 95132 

408-259-6800 


DISKETTES 


QUALITY DISKETTES 


§%” 0S-0D 

100% Certified 
Liteteme Warranty 
U.S Mfg, hub mg 


Add 4¢ For Tyvec Sleeves, Labels & Tab 
IBM AT SY" OS/HO $1.29 ea. 


Colored 5%" DSDD in 16 Onff't. 
Colors 59¢ 





Shi $3 per 100 diskettes. 
Order Bue or send your check fo: 


AMERICAL GROUP 
(818) 906-1132 


14200 Ventura Blvd Ste 201 
Sherman Oaks, CA $1423 


CIRCLE WH ON READER SERVICE CARD 


DISKETTES 


SAVE TIME 


with 


FORMATTED DISKS 


“Ready to use in your 
IBM PC or compatible.’’ 


ALF formats brand-name factory certified disks, 
and double-checks them for defects. You save the 
time and hassle of formatting disks yourself, and 
pay no more than for ordinary blank disks! 


CALL TODAY TOLL-FREE 
1-800-321-4668 


in Colorado, 303-234-0871 


A I F 1315-F Nelson St. Denver, CO 80215 
ee ——EE= 


CIRCLE ta ON READER SERVICE CARD. 


EXPANSION UNITS 


ORDER TOLL FREE (Mon, - Fri, e 8-5) 


(800) 892-8889 . (800) 882-6184 


ctor $10.00 
i 





Toe 
{ if FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 SO3-S115 
ry — 











HARDWARE/ 


a DISKETTES- 
EXPANSION 
a fe <— unm 
LJ \ 





EXPANSION UNITS 


PC EXPANSIONS 


AST SixpackPlus (384K) HAYES Smartmodem 12008. . Cel 


StxPokPremium (1M) 
Advantage (1.5M) Maynard OnBoard 20 
Freda! Series 


Advantage (3M) 


79 
Rampage $459 Stream Tape fro: 
RampageAT (2M) 39 lle Card (20M) 
sees 20M Hard Disk 
Pius Development 20M HD Cord S699 
Tandon TM102: 109. Teac FDSSBV: $109 


Toshiba oil 109. 
Set of 9 (64K):10 


CALL 
Monitors ... NEC, Amdek, Princelon GR 
Printers ... Citizen, Panosonic, Toshiba 
LaserPrinters ... Cannon, Qume, HP — Ail Popular Software 
VLM Computer Electronics 


40 Park Place * Morristown, NJ 07960 + (201) 267-3268 
Visa, MC, Check or 





ICs PROMPT DELIVERY 








Fr 
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iomeca® <= i! 
BERNOULLI Hs 
ANIOH 1OML EH 
A210H | 
Al20H - 
A220H : 
A220H-W80 
AVIH-APLS 
A2iaH. APLS 
A12aH- -APLS 
A220H- APLS PC SERIAL CARD 
dual MAC Eight-channe! ACL™ senal card is compatible with 


S422 and RS485 links. The “smart card” fea- 
tures flexible address decoding, programmable 


speeds, and to intertace industrial process 


nam | = 


STARGATE TECHNOLOGIES, Inc. 
Bid 


Prcrme cust S at 


(216) 951-5922 


Hardware Expansion Units 


continued on the following page 
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THE SHOWC 


MEGAMEMORY 
AND 
DESKTOP PUBLISHING 


Lowest Prices in USA 
Fully Populated 2MB Board 
M by Tal Ti 


HIGHEST QUALITY RAM CHIPS 
JRAM-2 $319 
JRAM-3LOTUS- INTE! $389 
JRAM-AT 


JRAM-AT2 LOTUS-INTEL 
Laser-t 


Super Combo Special 
QMS KISS LASER Printer, 2MB- 
JRAM-3, JLASER Module $2499 


THE RAM EXPLOSION 


1194 Leesburg Pik 


(703) 569-4471 





"ASE FOR PRODUCTS 


NETWORKING 


VIDEO LAN “ ‘LINK SYSTEM’® 

For Composite, RGBI or RS-232-C, color or mono 
comp /mon labs Instructor has complete con- 
frot of all trainee computer monitors. Instructor 
can 1} transmit image, 2) recerve image. or 3) 
transmit any tramee image to any/ali trainees 
Software independent Increases mstructor effi- 
crency & trainee comprehension. 

APPLIED COMPUTER SYSTEMS, INC. 

3060 Johnstown-Ubca Road 

Johnstown, OH 43031 

1-800-237-LINK 


PERIPHERALS 


MotherBoard Clock $59 

SideClock does not use an expansion siot! 
The Innoventions’ Ciock/Calendar, installs 
in seconds Just open the computer cover 
and snap it into place Never enter the time 
and date again SideCiock does st for you 
Battery & Software inciuded 30 day $$ 
hack gtd 2 year limited warranty $59+ 
S3s. Site discounts 

Dealers welcome 

Ansto 

16811 El Camino #213-M 

Houston. TX 77058 

713/480-6288, 800/3ARISTO 


WELL BEAT ANY 








13 acg 1000 
ace. | 
sonen vou | 
WITH 13 & 99 CARD ow 
MONO $1359 / COLOR $1559 
© 200W Power Su; ” 


ply! 
© K-136 AT/XT Keyboard 
© 1024K Memory On 80286 Mother Board 
© 1 2M High Capacity Onve 
© AT HCD/FOC Controller 
© Mono or Color Grapmc Adapter 
© Assembled and Fulty Tested 


— ny 


= i 
“i eee 
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MAGITRONIC TECHNOLOGY INC. 


02 43 ROAD, LONG ISLAND CITY, NY 


EAST COAST ORDER 
1-800-227-5454 


WEST oF 
SHIPPING IS 


INFO LINE. 719-706-7670 NOW AVAILABLE 


IBM® PC/XT are registered trademarks of IBM 
AN) Orders are Shipped UPS COD Cash. Certified Check or Money Order 


CIRCLE. S04. ON READER SERVICE CARD 
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AND SERVICES IN THE 


PERIPHERALS 


WELL DELIVER IT 





WITH MONITOR & VIDEO CARD 
MONO $529 / COLOR $739 
© Power Supply © Side Off case 
« 640K Expandable Mother Board 
© 256K Installed 
© K-196 AT/XT Keyboard 
© 360K Drive Floppy Control Card 
Mono or Color Graphic Adapter 
© Assembled and Fully Tested 


MS DOS MARKET... 


HARDWARE/ 
EXPANSION 
UNITS=- 


POWER SUPPLIES 


MAGITRONIC TECHNOLOGY INC. 


9-02 43 ROAD, LONG ISLAND CITY, NY 11101 


EAST COAST ORDER 
1-800-22 


27-5454 


WEST COAST 
SHIPPING IS 


INFO LINE: 718-706-7670 NOW AVAILABLE 


IBM® PC/XT are registered trademarks of IBM 
All Orders are Shipped UPS COD Cash, Certified Check or Money Order 


CIRCLE 58 ON RLADER SERVICE CARD 


POWER SUPPLIES 





SILENCER 150: 
Quiet, Cool Power 


© 155 waits 
© 25% less heal 
© 84% less noise 


Turbo-Coo! PC/XT Cooling Fan Seg" 
Turbo-Cool AT Cooling Fan $79% 
Silencer 150 PC/XT Power Supply 

Silencer 200 AT Power Supaly 

Turbo-Cool 150 PC/XT Power Supply $159 
Turbo-Cool 200 PC/XT Power Supply $199 
Quantty pricing svat Complete Tech Support 


PC COOLING SYSTEMS 
31510 Mountain Way, Bonsall, CA 92003 
19) 723-9513 VISA/MC/COD/PO 


Renewed by 
°C Magacine 
2-24-87. py 40 
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NEW LOW PRICE 
UL & FCC APPROVED 


ag = 


Qty. of pathos or more pcs. 
IBM CLONE HARDWARE AVAILABLE 
Manufacturer & Importer 
HOT ee 818-333-0193 


8-961-4337 


A-TRONIC & Office Machines 
15703 East Valley 
City of Industry, CA 91744 
CIRCLE %62 ON READER SERVICE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified Marketplace 
Call (212) 503-5115 
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TONER CARTRIDGES 








SPEED DEVICES 





AV ele 


PC Magazine Classified 
Marketplace 
the ultimate target market! 






LASER PRINTER 


The brand specifiers wha read PC 
Magazine don’t have the time ta shop 
around, their only concern ts gelling 
what (hey need as quickly as possible 











HP + APPLE * CANON ¢ CORONA 


Inet De, 
$79, 


ptus $2.50 shipping exch prepaid 


They'll DIRECT their attention 
to PC Magazine Classified 
Marketplace 


For them PC Magazine Classified 
Marketplace’s Direct Response! 
Display Ad formal represents a fast. 
easy and enst effective method of 
preduct acquisition They know it 
will have the products they need und 
the information they want regarding 
price, volume discuunts. specifica 
tans and delivery. 

Ifyou think What yer business can 
henefit frum the 375.000 brand 
specifiers who read PC Magazime . . 
YOU'RE RIGHT! 





Cg 





PORTATEK 
wi 





A 900 
tak) ragrd Kk!) 













So take DIRECT action and 
call (212) 503-5115 


IBM-AT SPEEDUP 


The High-Performance 
Speedinjector from Ariel 


As the industry's recognized leader in high-performonce speedup 
products, Arnel hos performed extensive reseorch ond developed 
unmotched experience in this field Our products offer the complete 
solution. 
© XCELX 286/287 XPRESS” A Speedinjectar for ALLIBM-ATs Uses rela- 
ble frequency synthesis for full compatibility Ondhigh performonce 
+ 100% vanoble from 5-13 MHz CPU speed. while running « Mode 
switch defaults to stondard 6 MHz or fast mode « Hardware reset 
switch * Speedup the 80287 independently Choase from Stond- 
ard ¥ CPU speed. 8. 10. 12, 14, ar 16 MHz actual co-processar 
soeed « Rear maunted * One-year worronty.... ..... ..$ 9995 
© XCELX 286/287 XPRESS + The Speed Utitittes The Speedinjector 
with software that will disploy exoct XCELX frequencies « speedup 
hard disk by 50% * speedup keyboard reaction time + correct 
flappy disk occess....... woe ee we $139.95 
© FAST 80286-10 -For CPU speeds of 101 MHz Eo 95 
@ FAST 80287 — 8, 10.12. 14,16 MHz . «Call 
@ FASTRAM = 100 & 120 NS. 128K & 256K... . Call 
@ Mit-Spec Crystala The famous Ariel Crystots For eariy ROM ATs 


ORDER HOTLINE: 
201-788-9002 


PO. Box 866. - Flemington, NJ 08822 


Availoble 16-17-18-19-20-22-24 MHz .. .... $ 1995 
increase 
overall speed 
up to 300% 





riel 
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FEATURES 
* HIGH PERFORMANCE /FULL 


COMPATIBILITY 


80286 PROCESSOR /CLOCK 
SPEEO/FULL 8 MHZ 


e HAROWARE SWITCHABLE 8088 
REMAINS IN SYSTEM FOR 
FULL COMPATIBILITY 


¢ HAROWARE SWITCHABLE 
CACHE-OISABLE 


© 80287 GOLD SOCKET AT 5/8 MHZ 
© BK HIGH SPEEO CACHE MEMORY 





Destor Inquiry invited 
Satine) For Further information 


Call (617) 875-7912 


BESTCOMP 
INTERNATIONAL 


CORP. 


12 WILDWOOD TERRACE 
FRAMINGHAM, MA 01701 
TELEX 928116 (CHIBAN 

FAX (617) 881.3903 35 MC/VISA 


CIRCLE 870.0% READER SERVICE CARD 


THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE 


MS DOS MARKET... 


SOFTWARE 





ACCOUNTING 


NCS FUND ACCOUNTING 

Powerful fund acct'g software lor Jocal govts, 
schools, and other non-profit entities Systemis 
customized to user needs. Modules GL, AP. AR, 
Encumbrance, Budgets, J-Entry, Chkwrt’g, User- 
Designable Reports Integrates with NCS PAY- 
ROLL and UTILITY BILLING and operates on the 
IBM lamily of micros and compatibies. 


NATIONAL 
COMPUTER 
SYSTE 


is & 


NATIONAL COMPUTER SYSTEMS, INC. 
PO Box 9365 

Minneapolis, MN 55440 
900-328-6172/612-830-7652 


Se AT 98 7, 


SPEED DEVICES 












FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 


IP-ULAGE 


HARDWARE/ 
PRINTERS— 
SOFTWARE/ 
ACCOUNTING 





ACCOUNTING 


CPA's CLIENT WRITE-UP $250 

Now a low cost, proven system Jeatunng com- 
plete general ledger with flexible report formats, 
statemenl ot change, job cost and optional 
Lotus/dBase interlace After-the-lact payroll 
provides earings records, stale u/c, 941's, W- 
2's and 1099's. Runs on ail IBM PC/XT/AT and 
compatibles with 256K, $250 complete-nciud- 
(ng printed manual 14 day Free Thal 

HOWELL ASSOCIATES 

4545 Bissonnet Suite 286 

Bellaire, Texas 77401 

713-661-6652 


ACCOUNTING KIT $79.95 

Peanuts & Caviar ts 2 kit designed to introduce 
the principals of accounting and bookkeeping to 
fon-accountants Il includes a resetable gen- 
eral ledger software package tree The kit can- 
sists ot a 300 page book, worksheets, homework, 
homework analysis and GL software The sott- 
ware generates detatled reports, trial balance, 
income statement and balance sheet {8M or 
compatible Used in curnculums by Platt Col- 
lege, Denver Public Schools, etc $79.95 
Learn-Ed Software 

8400 E ILIFF Suite 11 

Denver, CO 60231 

1-800-621-8385 ext 736 


PC-FUND 

The leading lund accounting system Jor local 
govts and non-profit organizations Modules in- 
clude General Ledger. Accounts Payable, En- 
cumbrance, Obligation Tracking, Accounts 
Recervable, Payroti, Budgeting, Fixed Assets and 
Donor Aeceipts The system supports up to 99 
funds, 9999 depts. PC-FUNO runs on the IBM- 
PC and most MS-DOS and XENIX computers. 
AMERICAN FUNOWARE, INC. 

PO Box 773028 

Steamboat Springs, CO 80477 

800-551-4458 (303) 879-5770 


LOAN CALCULATION PLUS! $69 

The #1 Loan Calculation & Print Sattware Pkg 
Solves virtually every loan calc Amorts, Irreg 
Amorts, Present/Future Value, Rule of 78th Pay- 
off & Rebate Calcs, IRS interes! & more! Works 
on all MS/PC-DOS machines w/128k min. Join 
the thousands ol users wha find LOAN SHARK 
indispensable 

LOAN SHARK™ Easley Microsystems, Inc. 
234 North O Street 

San Bemnardsno, CA 92401 

(714) 381-3379 


MIP FUND ACCOUNTING 
The MIP Fund Accounting System meets the fi- 
nancial and managenal reporting requirements 
of not-for-profit and governmental organiza- 
tions The System Jeatures multiple fund and 
fiscal years, user-delined reports and six levels 
of account coding Modules offered: G/L, A/P, A 
R, Payroll, Encumbrance, Expenditure Budget, 
Revenue Budget and Lotus/DBase Interface. MIP 
FAS 1s avattable for [BM XT and compatibles 
MICRO INFORMATION PRODUCTS 

505 East Huntiand Dr. Suite 340 
Austin, Texas 78752 

(812} 454-5004 1-800-MIP-FUND 
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Representing The Leading 
Fund Accounting Systems 


(208) 882-8375 of (209) 333-1575 


CIRCE GON READER SERVE CARD 


CPA Review Pass/Refund 

You Pass or We Pay! Over 2.100 computer inter- 
active multple choice & essay/problems Call for 
details on the progressive way to study Also Di- 
agnostics tor CMA, CPA, CIA Exams Personnel 
Evaluator IBM PC, XT, AT, or compatibles Indi- 
vidual, Office, College Packages Available 

AM EXP Master Card, Visa Accepted 


MicroMash 

P.O Box 6512 

Huntsville, TX 77340, (800) 241-9700 
In Texas (409) 295-1597 


dBASE ACCOUNTING TOOLS 
“GENERAL LEDGER *ACCTS PAYABLE 
*dINVOICER & A/R *SALES ANALYSIS 
“SERVICE BILLING “OROER ENTRY 
*JOB COSTING *JDB ESTIMATING 
*PURCH ORD/INVENTORY *PAYROLL 
$99 ea «s&h w/OBASE 2, 3 or 3+ Source Code 
GATAMAR SYSTEMS. 

6609-P Convoy Court 

San Diego CA 92111 

(619) 276-8222 

Visa-M C- AMEX: Check-COD 


CONSTRUCTION ACCOUNTING 

The CMAS system is designed tor contractors 
where tracking job costs is required Modules 
include Job Cost, Paysolt A/R, A/P. General 
Ledger, Estimating & Service Billing. CMAS 
sottware :s fully integrated, includes automatic 
invoicing & bes-into most spreadsheet & WP 
programs Multi-terminals available 
DATA-BASICS, INC 

11000 Cedar Road, Suite 11D 

Cleveland, OH 44106 

(216) 723-3400 


MONEYCOUNTS® Ver 3.8 $12 

CPA designed Money Mot & Accounting Sys- 
tem for Home & Business Checking & credit card 
Mgt, Smart account balancer, budgeting, fi- 
nancial statements, graphics financial dala base, 
iMquity reports, on-jine help, calor, pop-up cal- 
culator, tutorial, handles up to 999 accts/24000 
entnes per yr, much more OK to copy Call or 
send $12 Check/Visa/MC 

PARSON'S TECHNOLOGY 

6925 Surrey Or. NE, DEPT M 

Cedar Rapids, IA §2402 

319-373-0197 


BUSINESS 


Save Legal Fees By Using 
legalEase’ 
legolEose™ 1s osimple, ready-to-use 
business ond legol forms system for 
IBM* PC's withover |5Otime-tested 

models for contracts, agreements, 
Seases, notices ond binding business 
forms, Edit with PC Write* WordStor* 
MultiMote® or ony other stondord 
word processing software. legolEase™ 
is menu dnven ond was written lor 
non-lowyers by o respected Boston 
ottorney, Richard H. Gens. 
NEW! The Reol Estote ond Corpo- 
rote Modules of LegolEose ” The 
Real Estole Module comes com- 
plete with o wide ronge of Reol 
Estate forms, The Corporote Module 
contains all the basic lego! forms for 
corporote meetings. 
Soon to Follow! The High Tech 
Module of LegolEose.” 

lega Ense- $°29 95 lodd $7 50 p&"| 

Both thr Ray" Estate Maou © ano rhe 

Cerpenste Mock @ $99.95e0 j500 

$7 5C p&hy Any combination of pack 

ages toke $10.00 cH each package 

(add $10 00 p&h! 


1-800-628-2828 Ext. 706 


HDG Software, Inc. 
54 whitney Street, Sherborn, MA 01770 
For faster service, call us at (617) 61-1881 
CIRCLE S60 O% READER SERVIC CARD 


PC ORDER PAD 

For Manutacturers, Wholesalers or Retailers 
MAKE MORE MONEY by aulomating your order 
processingfunction Handles Cash and Char ge 
sales with an End-of-Day Cash and Sales Sum- 
mary reporl Produces a Customer Receipt/ 
Pickingshp Keeps track of Inventory Can easily 
use BAR COOE or OCR input. Will Import/Export 
files in ASCit tormat, EASY & FAST with tull on- 
hine HELP screens Runs on most MS DOS com- 
puters with 384K, hard disk, 80 col_pnnter Cash 
drawer optional Custom modifications & Sup- 
port available Dealers invited~ 
COLUMBIA SOFTWARE, INC 
IM20SE Hillcrest Drive 
Portland. OR 97266 

(503) 654-7722 


Demo $15 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE) MS DOS MARKET. 


SOFTWARE/ 
ACCOUNTING- 
BUSINESS 


BUSINESS 


BUSINESS OFFICE AUTOMATION! 
WITH s\asiitoN-TarE PRODUCTS AND... 


SPECIALIZED ATTORNEY, OFFICE MANAGEMENT, REAL ESTATE, TIME & BILLING, 
ACCOUNTING CUSTOM GENERAL RETAIL OR WHOLESALE OFFICE PACKS, 
VARIOUS OFFICE PACKS PRICED FROM $995.00 TO $2875.00. 


RESELLER DISCOUNTS GSUSINESS PACK * 


REGIONAL DEALSHIPS AVAILABLE 


1 (800) 624-2232, EXTENSION 777 
24 HOURS 


CIRCTR 7 ON READER SERS RF CARD 


POP-UP TIME & BILLING SOFTWARE 
$99.95 


“Jewel of a Billing Program” 
—INFOWORLD, RATED 9.3, Nov. 3/86 Issue 


» Track time like a “stopwatch” 


» Batch enter time/expense data 
» Over 5,000 professionat bit! formats 


with aged receivables, flat fee 
and more 


© Produce custom business and 
financial reports 

« Export to spreadsheets and 
databases 

© Track retainer/trust account 


Calt (800) 225-5669 to order, 
For rush service/more information, call (617) 468-7358. 


Add $7 s/h. Not copy protected. 30-day money back guarantee. 


F “= NORTH EDGE 
SOFTWARE CORP 


PO Box 286 
Hamilton, MA 01936 


CIRCLE 78 ON READER SERVICE CARID Jj 


LP88-LINEAR PROGRAMMING 

‘A powerful menu-dniven system for solving lin- 
ear programs with up to 5 1D constraints and 251D 
vaniables Features mclude interactwe and batch 
operation, spreadsheet-style input and editing, 
a storage system for problems and bases, se- 
quential file input/output Simplex algorithm re- 
Start, a complele report generator, sensitivity 
analysis Requires 192K, $99 with 8087 sup- 
port, user's guide, VISA/MC 

EASTERN SOFTWARE PRODUCTS, INC. 

POB 15328 

Alexandna, VA22309 

(703) 549-5469 


VERTICAL MARKETS GALORE! 

Full Legal & Acc t Systems, Mig AR-AP-GL-I-P, 
Room/Egmt/Patient Scheduling, Financial/Stat. 
Video Stores, Rent-Alls, POSS/OE, Muri Water 
Billing, Jewelry, Gas Stations, Farms, Hotels, 
Subdiv Cash Flow Anal, Vehicle Main , Arrange 
Agenda, Stock/Options Anal , Mgr 
$15/demo/catalog-on-disk-$4. 30 day 
guarantee 

Bear Vertical Strategies (incl. Bear Software) 

Subsidiary ot The SourceView Corporation 

PO Box 578-A 

Concord, CA 94520 

(415) 680-0202, (800) 682-2860-orders only 


LEGAL HELP- ON A DISK! 
MICROLAWYER™ FORMS are templates for most 
common legal torms Includes comptete de- 
tailed instructions. Three versions with over 40 
forms each Examples 

© Business consulting, leases, partnerstups. 

© Corporate articles, bylaws, meetings. 
Personal wills, loans, mantal agreements 
$49.95 ea $89.95 for 2, $124 95 for al 3 $3.50 
S&H Specity computer, word processor. 
Computer Systems Integration, inc, 

PO Box 28113 Sta #16, Dept P 

Lakewood, CO 80228 

(303) 986-3102 


MAX PROFITS WITH LINDO® 
Join the thousands already using a LINDO op- 
‘ymizer on business planning problems. Quickly 
generatea Maumum Profit/Minimum Cost Plan 
with one of the following. 
* LINDO—for Linear, Generat Integer and 
Quadratic Optimizaiton 
* GINO—for Nonlinear Optimization 
*VINO—adds Optimuzation to Spreadsheets 

. +» UNDO Systems, inc..... 

+» PO Box 148231, Dept P. 

Chicago, IL 
= (342) 871-2524 


Software Business 
continued on the following page 
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BUSINESS 


PLANS ‘n TOTALS™ 

The Joumal of Corporate Computing sad ‘for 
all aspects of business planning, budgeting, 
forecasting. manpower, P&L, operational anal- 
ysis, financial analysis, and statements-includ- 
ing variances, for up to 5 years. If your budget 
allows only + software purchase this year P&T 
should be it” The book of 8M software said 
“Ease of use ‘A, value for the money ‘A’, overall 
fating ‘A’ Management Accounting said "many 
benefits for every business, truly an outstanding 
value ° On Line Today said “provides sophisti- 
cation other wise out of the reach of cost enter- 
prises.” Over 100 built-in reports Only $99 
{factory direct 50% discount). Credit Cards. 12 
month money back guarantee 

Resource N Corporation 

721 Lowell Street 

Carlisle, Ma 01741 

617-264-4450 


PC BUSINESS SOFTWARE 
Payroll on Piece Rate, 
Job Cost; inventory; 
Time & Material Billing: 
Purchase Orders, 
Accounting & more; 

AS Low As $175; 

ABC ts AFFORDABLE 
Executive Data Systems 
(800) 367-6081 

(713) 437-8913 





BUSINESS TIME 
MANAGEMENT 


PHONE ANO TIME MANAGER 
PRODEX. Phone & Time Management System 
for ANYONE with a Phone & PC! instantly locate 
names & phone numbers. Auto-dial Record 
notes of conversations, lag calls, create tickier 
files, maintain to-do lists, many more tealures. 
Essential for salespeople & professionals 
Memory resident $89 95 (VISA/MC). 

Prodex Development Company 

5816 East Greenlake Way Noth 

Seattle, WA 98103 

(206) 527-2898 


TIME MANAGEMENT SYSTEM 
“PrimeTime effectively weaves together a col- 
fection ot tools into an extremely useful and 
powerful time resource. PnmeTime 
works, andits worth every nickel ° (InfoWorld8/ 
25/86). Runs on IBM or compatibles in resident 
or Standalone mode 30 day money-back-quar- 
antee. Not capy protected $99.95 


Prime 
~ Time. 


WISEWARE, INC. 

3176 Puliman St #106 
Costa Mesa, CA 92626 
(714) 556-6523 Ext 102 








BUSINESS TIME 
MANAGEMENT 


*** DATEBOOK $89.95 *** 
“APPOINTMENT SCHEDULER* 

(deat tor Professionals! Features include help 
windows, multiple bookings, flexible time inter- 
vals. Searches for openings within specified days 
and time Supports 20 different schedules Prnts 
daily appts IBM/XT/AT compalible {w/hard 
disk). $89.95 + $4 s/h, Chk/Visa/MC, MO add 


tax 
*** EXECUTIVE COMPUTER SYSTEMS *** 








CALENDAR PLUS 2 (VERSION 3) 
Atime management sysiem that displays activ- 
Ibes in block catendar. prints calendar for selec- 
tive range ol activities, times, personnel or 
locations. Pnnt calendar extracts in tabular lists; 
merges separately maintained calendars. Much 
more PC-DOS/MS-DOS VERSION 128K, any 
printer $249 00 

TIME PLANNERS INC. 

P.O, Box 400 

Tyrone, Georgia 30290 

404-487-9355 


TIMEZONE™ 

When phone works long distance you need more 
than one clock on the wall Timezone pops-up 
24 word time mendians on your IBM compati- 
ble screen, with cities or labels Hayes compat- 
ible keyboard dal, auto redial, COM 1&2 $1495, 
Timezone? 16# directory $24 95; Timezone3 64# 
dwectory $34 95, Not copy protected. $3 S&H 
Check, M.0. 

Pacific Speech Systems 

PO Box 31313 

Seattle, WA 98103 

206-526-1400 9-2 PST 


CONSTRUCTION 


CONSTRUCTION MANAGEMENT 
Affordable, understandable software for bulld- 
ers Job cost, billing time and matenals or per- 
cent compiete, payables, change order and 
fetenton tracking in one package. Prints checks, 
Statements, bids, 30 + reports. Clear manual & 
help windows, backed by our professional phone 
support staf $795. 

Yard Systems, Inc. 

3324 State Street, Suite “O° 

Santa Barbara, CA 93105 

(805) 687-4245 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 


IN THE MS DOS 
MARKET... 
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DATA BASE 


FREE dBASE COMPILER 

Evaluation kit includes demo disk with 15 PRG, 
10 FMT, 5 FRM. & the results of compiling them 
with WordTech & Clipper Also, complele re- 
prints of § magazine reviews of both compilers 
including 22 benchmark tests: Also detailed 
Brochures with alf leatures and limitations of 
both. FREE. No obligation. Call 24 hrs. 


dBase III® 
Compilers 


dataBase Speciaities 
P.O. Box 2975 
Oakland, CA 94609 
(415) 662-2790 


ROOTS Il FOR GENEALOGY 
Organize your family tree and print camera-ready 
family books containing charts, text and in- 
dexes Store, retneve and display 1,000's ol family 
facts with biographical! sketches and source 
documentalion. Lightning-fast searches and 
sorts 250 page manual Satisfaction guaran- 
teed White for free brochure. $195 (+ CA tax). 


COMMSOFT 

2257 Old Middlefield Way, Ste A 
Mountain View, CA 94043 
415-967-1900 





DATA 
ENTRY 


DATA ENTRY EMULATOR 

You will nat find any PC Data Entry System— 
FASTER, EASIER to use, or LOADED with more 
USABLE features Distnbution Worldwide. The 
EMULATOR will meet your Data Entry needs-OR- 
Fetum it with no obligation. PC or DE style key- 
board. Fully meny driven Price $395 30 DAY 
FREE TRIAL Also avail tor IBM $34/36. 


OMPLTER 


EVES 
0) 
wa 


COMPUTER KEYES 
21929 Makah Road 
Woodway, WA 98020 
(206) 776-6443 


VOE—Viking Oata Entry 

The premier data entry system Full-teatured 
to replace key punch & keydisks Full screen 
“FORMS,” double-key verify, wide variety of op- 
tions, crosstoots, subtotals, batch batancing, 
duphicating, statistics, skipping, etc Character, 
field & record levei validations. $120-600. Also 
for minis, 

VIKING SOFTWARE SERVICES, INC. 

2815 East Skelly Drive, Suute 816 

Tulsa, Oklahoma 74105 

(918) 745-6550 


Pee WE 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 
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DATA 
ENTRY 


ROOE/PC DATA ENTRY SYSTEM 
Top-rated PC data entry software Faslest and 
easiest to use Extensive features lo meet every 
data entry requirement. Stand alone and LAN 
versions High-speed data entry keyboardavail- 
able Demo version mciudes all programs and 
documentation. $40 ($5 shipping, CA add tax) 
creditable to full version for 30 days. 

DPX. INC. 

20823 Stevens Creek Blvd, C1-C 

Cupertino, CA 95014 

(408) 973-9292 TELEX 701111 


KEYENTRY Itl™ 

‘Whether just starting, or replacing keypunches, 
3741s or dedicated systems... You won't see the 
full polential of PC-based data entry untit you 
see KeyEntry lil, she premier data entry system 
for PCs $395 to $895 version/quantity depen- 
dent Complete Evaluation Package just $42 50 
delivered To order, or for information, call now 
SOUTHERN COMPUTER SYSTEMS, INC. 

2732 Seventh Avenue South 

Birmingham, AL 35233 

(800) 533-6879 or (205) 251-2985 





DESK TOP 
PUBLISHING 


DeskTop Publishing 
PowerText 
Formatter 


Automatic text and page 
layout_for DeskTop Publish- 
ing. Typeset ads, books, con- 
tracts, scripts, newsletters, 
manuals, form Ictters, cte. 
with a LaserJet, your WP pro- 
gram, and PowerText. Set 
your strategy, then publish 
without__ constructing each 
page. Hyphenates, justifics, 
puts text in columns, numbers 
Paragraphs, produces con- 
tents and index - all with 
simplc commands. Include 
pictures with our separate 
PowerText Graphics Module. 
For PC/MS-DOS with 256K. 


Beaman Porter, Inc. 
417 Halstead Ave 
Harrison, NY 10528 
914) 835-3156 
'800) 431-0007 


$89.95 cach $5 shipping 


CIRCLE 48 CON READER SERVICL CARD. 
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«FontGen SLEd 


The new Signature Logo Editor — only $75.95 


* FontGen I'V* 


Faster & more powerful than ever, now 


with Mouse and Tablet support — only $250 
* VS Library of Fonts 
Highest quality — Lowest prices! 
For HP PLUS & Compatibles * Cordata* Ricoh * Canon * NCR 


SOFTWARE 


Call or write for FREE CATALOG 


P.O. Box 6158 + Little Rock, AR 72216 - 501/376-2083 


CIRCLL WON KP SIR SERMICL CARD 


HYPHENATOR 

Dictionary based hyphenalion program for use 
with Fontasy and desktop publishing packages 
Embeds “soft” (discretionary) hyphens inlo any 
ascu document! User-definable hyphen code 
Baich or interactive modes User modifiable dic- 
tionary Great lor justified and columnar text, 
newsletters, etc Only $35.00" 

PEGASUS ENGINEERING 

24431 Island Ave 

Carson, Caitornia 90745 

(213) 835-4566 


HIGH-TECH TYPESETTING 

Transmit your tex! toll-free, error-Iree via mo- 
dem to your lully automated typesetting sys- 
tem $2 per thousand characters, $5 minimum 
Same-day service 200-lypetaces, sizes up to 72 
point Send $20ppd lor our 200 page guide- 
book, or call toll-tree & use your MC/Visa/AmEX 
Intergraphics 

106A South Columbus St 

Avexandna, VA 22314 

(800) 368-3342 or (703) 683-9414 in OC area 


LeserJet Unlimited hook 

“A big plus tor anyone wilh a HP-LaserJet"- 
John Dvorak *A fantastic resource for any laser 
printer owner” -PC Publishing “Demystifies the 
popular printer” -Los Angeles Times 228 pages 
45 ilustralhons $24 95 plus $3 50 s/h. CA Res 
add 6 5% tax Check/Visa/MC accepled Money 
back guarantee 

Peachpit Press 

2127 Woolsey St 

Berkeley, CA 94705 

(415) 843-6614 
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DEVELOPMENT 
TOOLS 


CUT DEBUGGING FRUSTRATION 
T-DebugPLUS, a new runtime symbolic debug- 
ger for Turbo Pascal, altows programmers to, 
w& examine and change vanables. 

w& trace and sel breakpoints, 

+& view source code while debugging 

It cuts debugging frustrahon and enables pro- 
qrammers to find and fix bugs faster and easier 
than ever before 


T-DebugPLUS ts only $60, and 1s complete wrttt 
source code, reference card, and an 60 page 
printed manuat It requires Turbo Pascal 3 Qand 
256K memory IBM compatible Charge card or- 
ders toll-free at 800-538-8157 830, 800-672- 
3470 ext 830 in CA See ads in Byte or PCTech 
0f call 408-438-8608 for more inlo 


tUR360 


Turbo Power Software 
Hi09 Scotts Valley Or Surte 122 
Scotts Valley. CA 95066 


BRIDGEWORKSI FOR 1-2-3 

Bridge the gap between Lotus 1-2-3 and your 
applications programs in BASIC, Turbo Pascal, 
BASE. other languages Say goodbye to PRN 
and DIF files No need to wart for fleretreve Fast. 
Efficient. Direct data transler Bridgeworks! reads 
FROM your Lotus 1-2-3 worksheet file and moves 
data lo your applicahons program m the lormat 
you specify in Ihe other direction, BndgeWorks! 
writes your data directly INTO a Lolus work- 
sheet file Not copy protected Iniegrate into your 
applications wilh no royatty For Lotus 1-2-3 and 
Symphony on the 1BM-PC/AT/comp $59 95 
GreyMatter Intemational 

PO Box 1083 

Setauket, NY 11733 

516-689-7682 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 


BASIC 
PROGRAMMERS 


Memory — Resideni BASIC 
Stay-Res lets you pop up compiled BASIC pro- 
grems Select your hot key or pop them up with 
@POKE Automat screen save / restore. Add our 
EMS / tsk module (for OOS 3+) and pro-, 
grams use only 7K of DOS memory - the rest is 
stored m Expanded Memory or disk Stay-Res In- 
Cludes @ true SHELL facility allowing you to 
SHELL ANY PROGRAM. even other BASIC pro- 
Qrems, before or instead of becoming memory- 
tesident Requires IBM or Microsott compiler 
(082 requires 00S 3+} Only $9S Add $50 for 
EMS /disk module 


MACH 2 Turbocharges BASIC 


Use our assembler subroutines to boost program 
speed many times Instant screan displays and 
Pop-up windows when compiled No 64K limit - 
use all aval OOS memory tor strngs / numbers 
Store, search sort stnngs at assembler spees 
Controlled input routine uses standard edit keys 
& ignores" &-Brk Print using for numbers up 
$0.6 times faster than BASIC Read & write files 
fast as DOS Much, much more Assembler 
source code available Only $7S 


Know Thy PC 

With Peeks ‘n Pokes you can read & change 
‘sysiem configuration from your program Read 
CMOS ciip on AT Unprotect IBM /GW-BASIC 
Poms saved with “p” option Plug characters into 
k'board buffer Read/ change k'board stalus 
Read pnnter status - nd more timeouts. Use 
4pnoters as LPT1 Swap printers. monitors, COM 
ports Read momtor / COM status Boot system 
Aways trom BASIC Disable"C &“Brk Find more 
Peeks 8 Poxes Much, much more All BASIC & 
most assembler source code included Onty $45, 


Indispensable Utilities 

The Inside Track lets you toad and execute large 
EXE files taster than DOS OOS / BIDS calls & n- 
terrupts trom BASIC. Lumut memory used by com- 
piled programs to eliminate Command com re- 
$0ad Copy protect a diskette Boot system J ways 
from DOS Memory map + summary of most 
common BIOS calls, including EGA Control 
k'boerd state - force Ceps Lock Num Lock - 
disable-C,“Brk and Ctrt-Alt-Oel Program tps 
Much, much more All source code includes 
Onty $65 


Money-Back Guarantee 

Call for details on 30-day money-back perform- 
ance guarantee Our software is not copy pro- 
tected No royalties when you use our sub- 
foubnes in compiled programs Compatible with 
18M / GW-BASIC. QuickBASIC 1 & 2, BASCOM 1 
& 2, MS S36 System Requirements 

© IBM PC, XT, AT or compatible 

@ DOS 24 (Stay-Res EMS/ disk requires 3+}. 
© Stay-Res with QuickBASIC 2 needs 00S 34. 


Order Now 800-922-3383 
We welcome VISA / MC. COO In US only - add$3. 
Shipping US $3/ order Canada - $5 lor or 2 
pkgs Add $2 each addt) Elsewhere - $1B for 1 
or2 pkgs Add $7 each addt) In Georgie add tax 
and calt 404-973-9272 Stey-Res /Mach 2 demo 
avaiable - send $5 check Refunded on direct 
purchase 


MicroHelp, Inc. 
2220 Carlyle Drive 
Marietta GA 30062 
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DEVELOPMENT 
TOOLS 


Turbo Pescel Programmers: 
15 MINUTES = HOURS! 
with new turboMAGIC 
code generator. 

Input forms and help windows up to 66 knes 
tong Scrosiing within framed windows Pop 
uo menus Pull down meny systems And 

much more! 


Read what professions say Fast aviomatc 
updating of dependent teids adds flair to your 
‘iput screens turboMAGIC will be a bless 
1g for programmers who would rather not 
wite the user sntertace for every program. 

Nes Rubenong PC Maganne 24 feb 87 


Order your magic today’ Just $99 Cail 
800 225-3165 Money Back Guarantee Re 
Quires 256K IBM PC compatible 


“uy, 





Sophisticated Software inc. 
6586 Old Snell Road 

Mobile Al 36606 

205 342 7026 


CIRCLE S9° ON READ R SERVICE CARD 





TURBO PASCAL GENERATOR 

GTP APPLICATION OEVELOPMENT SYSTEM, 
ver 2 Builds complete, working apphcations. You 
give it spec's, it writes error-tree code 

© Indexed Data Bases © Multiple Screens 


© Context Sensitive © © Memory-mapped 
Help Video 
Global Search © Full Keyboard Supt 


Easy toUse Price$15000 Visa/MC, Ck. M0 
AEF. INC 

PQ Box 928 

Katy. TX 77492-0928 

713-391-8570 


Smerst System Services... 
THE Smart System projec! file and application 
evelopment! tool An extensive library of stan- 
darded calls and utilities User 1/0, menu gen- 
eration, database. lookup, report, and bransacbon 
handling Includes the PROJECT WAITER utility 
(you answer the questions, il generates Ihe 
source code for your Smart project files) Call our 
‘order line today!! $89 Check M/C or Visa 

... (602) 926-7454. . 

... Amalon Industries Inc. . 
. 725 W Commerce 3-C . . 
Gilbert, Arizona 85234 


DUICKBASIC JUST GOT DUICKER! 
QuickPak is the BEST collection ol program- 
ming tools for enhancing Microsoft Quick- 
BASIC Includes assembler routines for Windows, 
Sorting Searching, DOS & BIOS services, much 
more Also QuickBASIC mput routines, and menu, 
a BASIC programmer's guide to learning as- 
sembly language, and a Tips and Tricks book 
Source code inciuded $69 VISA/MC-M/8 
CRESCENT SOFTWARE 

64 Fort Point Street 

East Norwalk, Ct. 06855 

203-846-2500 


DEVELOPMENT 












DEVELOPMENT 
TOOLS 


BASICA-C,TURBO 

BAS__C BAS__PAS converts Basica toC/Turbo 
Pascal, also spaghetti code to indented, scoped, 
Structured case, repeat, while, switch, 
if-then-else Split any dl-designed Basic pro- 
gram into many modules at the lop down fash- 
ton Deadcode list All automatic 30 day money 
back. $85 + shipping $5 

Gotoless Conversion 


PC COBOL INTERPRETER 

‘You can enjoy the benefits of an Interpreter with 
COBOL for the 1BM-PC, PCjr, XT, AT, and com- 
patibles VSICOBOL is based on a subset ot 
ANS!-74 and includes symbolic debug features, 
sample programs, 135 page manuat, 30 day 
Satisfaction guarantee Min 128k, 80 col mon. 
eq. $49.95 (COD + $5) 

VISIONARY SOFTWARE 

25882 Orchard Lake R¢ , Suite L9, Dept PC 
Farmington Hills, Ml 48018 

(313) 443-0414 


TURBO FORMS 

Bullet-Proof user cata entry. Uniimiled charac- 
ter & field level data verification. Create & edit 
forms for data entry & display w/o recompiling 
source code Flexible formatting w/graphics, 
windows, colors & display attributes (BM PC & 
compatibles. One of PC Magazines’ 14 Hot Turbo 
Utes. $39.95 ncl S&H MC/VISA/COD. 
GREAT LAKES SOFTWARE SYSTEMS, INC. 
2510 Capital Ave. SW Suite 203 

Battle Creek, MI 49015 

(616) 962-2017 


EDUCATION 


ALGEBRA & QUIZ MASTER™ 
AlgebraMaster™ solves any equation, gives full 
explanation step-by-step You supply the equa- 
ton, or get randomly generated equations for 8 
difficulty levels. QuizMaster™ does customuzed 
quiz databases, allowing random or topical 
quizzes. Add/delete /sort questionbase $99 
oF buy both-$149 95! 30 day guarantee 
Executive Mastery Sottware Corporation 
Subsuhary of The SourceView Corporation 
P.0. Box 576-A 

Concord, CA 94520 

(415) 680-0202, (800) 682-2860-orders only 


GRADE WEEK VACATIONI 

Average and print out your grades with the fast, 
easy-to-use AEIUS GRADEBOOK program New 
version this year Contains many advanced lea- 
tures. Not copy protected. tn use by teachers 
coast to coast. Only $49 ppd Distnct or school 
fates as low as $1 per teacher Send tor tree lit- 
erature. VISA or MC. 

AEIUS CORP, Dept. GB 

PO. Box 700457 

San Jose, CA 95170 

(406) 257-0658 


ENGINEERING 


STRUCTURAL OESIGN 

Fast, highly interactive, integrated programs for 
structuratanalysss and design of BEAMS, COL- 
UMNS, TRUSSES and FRAMES of anymatenai 
Easily mastered programs resuf in dramatic time 
‘Ssawngs while producing efficient, accurate de- 
signs Specify PC, XT or AT and send $25 for 
demonstration diskette to 

€-Squared B-Squared Software Design. tc. 
Dept A-2, 763 27th Avenue 

San Francisco, Ca 94121 

415/751-1337 


ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNIPLOT 
(P) (plotter dover) provide integrated engineer- 
ing/scientific 2-D & 3-D graphics with NO PRO- 
GRAMMING REQUIRED! Menu-dnven, flexible, 
professional Choice of tormats tabular/line, 
contour, bar, pie, 3-0 wire frame & much more! 
OMNIPLOT(S) $195, OMNIPLOT(P), both $295 
MICROCOMPATIBLES 

301 Prelude Onve 

Stiver Spring, MO 20901 

(301) 593-0683 


SCIENTIFIC PLOTTING PKG 

F-CURVE ts the plotting package for engineers 
and scientists. A few of F-CURVE's features plot 
data, smooth curve through data, or regression 
Curves (linear or nonlinear). Draw liner, jog, in- 
verse, or power axis Label plot, Place labels 
anywhere on plat For MS-DOS and HP plotiers 
$49.95 VISA/MC/check 

LEDS Publishing Co , inc 

PO Box 12847 

Research Tangle Park, NC 27709 

(919) 477-3690 


SIMULATION 

GPSS/PC is a full-power version of GPSS, the 
most popular mainframe simulation language. 
Specifically designed for interactive use on to- 
day's high-speed macroprocessors, if ts aaded 
with teatures such as interactive graphics and 
animation. Using GPSS/PC, you can predict the 
behavior of complicated real world systems. 
MINUTEMAN SOFTWARE 

P.O. Box 171/8 

Stow, MA 01775 
800-223-1430/617-897-5662 Ext. 316 


ENTERTAINMENT/ 
GAMES 


LOTTO NUMBER ANALYZER 

Use your PC to heip you win the Lotto This fun 
fo use program for most home computers will 
quickly tell you which numbers are ‘due’ any 
patterns and trends, what groups to play and 
more! Make your selections based an the taws 
ot probability and INCREASE your chances of 
winning! Only $24 95 + $150s/h 

SOFT-BYTE COMPUTER PROGRAMS 
P.O. Box 556 

Oayton, Ohio 45405 

(513) 233-2200 
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ENTERTAINMENT/ GAMES 


SPACE WARP II"—THE SEARCH 
Coming Soon Command The Crew ot Your 
Choice REAL-TIME Planet landings. Galactic 
Battles Responding Crew Members: infinite 
Universe Colorful Animation Realistic Simula- 
hon Transporter Deathstar And More ORDER 
NOW! 30-Day Money Back Guarantee Check or 
(MO $2995 + $5 s/h Req MS-PC, CGA, 256K 
**SPACE WARP $19.95 + $5 s/h (CGA not req.) 
JAD-PRO 

PO. Box 4153 

Star City, WV 26504 


MASTERING BLACKJACK 

Makes it easy to team to play winning Blackjack. 
Now you can leam card counting and all the 
proper plays. Use up to 8 decks of cards to prac- 
tice with 1 to 7 players. Makes t simple to test 
altyour eas and strategies For all IBM PC/XT/ 
ATs and compatibles. Color/Graphics not 
needed $3495 

RGS Software 

PO Box 8895 

Ft. Collins, CO 80525 

(303) 482-5365 


PC/VEGAS II 

Poker, Blackjack, Roulette, Keno, Slois—$26. 
Above plus Baccarat and Craps—$39 Exact 
Vegas simulation, includes Help, best bel/odds 
windows Cross-game scoring Graphics nol 
mandatory Color or Mono MS/PC DOS, 128K. 
C Source available, ask. Add $2 tor shipping/CA 
fes add 6%% tax 

D& HBEAR SOFTWARE 

PO Box 10793 

Marina Del Rey, CA 90295 

{213) 374-0358 


MUSICAL IMAGE GENERATOR™ 
Super Music™ draws tast-action color graphic 
images to the beat of any musical input source 
via the built in cassette port Many different de- 
signs are offered Written in 100% machine lan- 
guage Detaled manual pronded. |BM PC w/64K 
or clone, disk dnve (no DOS req ), CGA or EGA. 
Check/MO/VISA/MC $29.95 complete 
INVENTEK, tNC. 

PO Box 366 

Lincotn, NH 03251 

(603) 745-3756 Sam-5pm M-F (EST) 


USE YOUR COMPUTER TO PLAY 
LOTTO! 

Increase your chances at winning big! LOTTO- 
LUCK is 2 computer program, designed by 2 
computes scientist using the latest techniques 
of Geometncal, Kabalism and Random Reta- 
honships of numbers to give you an opportunity 
to predict possible winning PICK/6 lotto aum- 
bers. LOFTO-LUCK will work on any lottery, in 
any state or country No need for expensive up- 
Gates. LOTTO-LUCK will work this year, next year 
and virtually forever Runs on IBM PC, Commo- 
dore 64 and Appie Il w/disk. Send $29.95 pius 
$3S/Hto 

WINSWARE SYSTEMS 

PO Box 6130, 2710 X St, Sure 1 

Sacramento, CA 95818 

(916) 457-8535 
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TRAIN DISPATCHER 

TRAIN DISPATCHER ts a realistic simulation of 
@ failroad traffic control center (t was created by 
designers of CTC systems tor operating rall- 
foads and 15 used by some railroads in their dis- 
patcher training programs. Available tor |BM 
PCXTAT and Jr for $25+$2 50 s/h 

Color Graphics card requred MC/Visa accept 

SIGNAL COMPUTER CONSULTANTS, LTO 

PO Box 18222, Dept 33 

Pittsburgh, PA 15236 

(412) 655-7727 


NFL CHALLENGE UPDATE 

Repiace the team data disk on your NFL CHAL- 
LENGE Game with the latest player raster and 
data Revised to end of 1986 season Requires 
IBM type computer and a copy of NFL CHAL- 
LENGE (copynght by XOA Corp ) Send $19 95 
plus $2 shipping & handling Texas residents add 
Sales Tax. 

HD&S Software 

PO Box 924183 

Houston, TX 77292 

(713) 688-9102 


CASINO MASTER GAMES 

Leam casino game skitis w/o risk! Color dis- 
plays of game tables, manuals with odds. 
“Crapsmaster-muthple come, odds bets. $40 
*Roulette-0/00 options, table/wheet disp . $35 
“Baccarat-learn the high-rollers game... $30 
“Video Poker-on sereen draw odds disp... $30 
PC/comp w/color graphics Chk/MC/V, ppd 
(10% discount tor multiple orders) 
HITECH MANAGEMENT CORP. 

P.O. Box 2121 

Boca Raton, Fl 33427 

305-392-3676 (Fl.) 800-332-2049 X 3017 


**Baseball FANatic** 

Intense strategy game for 1 of 2 players Super 
graphics and 4 octave sound effects, 30 actuat 
fosters or add your own 5 jevels ot play to choase 
from Roster disks avaitable-you pick 30 teams. 
‘Unique package of 6 other popular teatures Re- 
quires 256k - $4995 Demo disk $5 00 re- 
funded with 1st order MC/VISA Call now toll free 
24 hours 1-800-228-9709 

Wait for 2nd dial tone then press* 3591 
Performing Aris Software, tne 

320N Baal 

indianapoits, IN 46219 

(317) 897-3591 


SPORTS HANDICAPPING SOFT 
SSWIN with thoroughbred/harness & grey- 
hound handicapping software-$29 95, en- 
hanced-$49 95. Up to 13 entries analyzed class, 
speed, times, track lengths, post, stretch, & fin- 
ish positions Pro Football System-$39.95 Pro 
Basketball System-$49 95 Add $2 post/hand 
MC/VISA accepted. Free information. 
SOFTWARE EXCHANGE 

PO Box 5382-PC 

W Bloomfield, Mt 48033 

(313) 626-7208 Orders. 1-800-527-9467 
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FINANCIAL 


CALC - DATA VER. CD1.0 (C) 
HOME & BUSINESS 


Savings, Loans, Cost Schedule, Calculator, Search/List Files. 
Creates Reads Rewriles Adds Data Io...Calculating Files; 
Charge Accts. Budget. Check & Bank Bal.Stmt. Inventory 
Tally/Expenses. Payroll. Auto&PhoneFile. TEXT-FILE 
Invoice Records Files for...Sales, Service, Paymts., Credits. 
Help Access all segments. Sortsfiles. Editing. Instr. Guide 
Basic Programmers...List Code. PC-DOS/MS-DOS 256K 
Manual created w TEXT-FILE. Skilled & Novice. No Prot. 


CALC-DATA, INC. 

460 Tamarind Dr. 
Hallandale, FL 33009 
800-247-7893 (305) 456-0417 


COD/M.0./Chs.chk. 
$39.95 + $5 S/H 


CIRCLE $74. ON READER SERVICE CARD 


Balance Checkbook 
Organize For Tax Time 
Easy For Home 
Powerful For Business 


ONLY $7495 
$3 P/H & CA 64% tox 
VISA/MC/ Check 


CALL NOW! 
213/661-2031 
415/369-2034 


CDE SOFTWARE 
948 Tularoso Drive 
Dept. PC 


Los Angeles, CA 90026 


TRUTH IN LENOING 

Run TIL disclosures on your IBM-PC or com- 
patible computer! Fixed Rate, Adjustable, Bal- 
toons, PM! payments; interest in arrears/ 
advance, installment sales w/add-on interest 
10 day free tnal, $225 00 

Financial Micro Systems, Inc 

P.O, Box 248, 543 Gordon Ave 

Calumet City, Il. 60409 

(312) 862-9481 


GENERAL 


THE RECIPE MANAGER 

Runs on IBM PCs and compatibles 128K up with 
PC/DOS or MS/DOS Serving size adjustment 
10.999 Generates shopping lists. Creates hard- 
“copy cookbook 65,000 recipes per database 
possible, disk space permitting 115 recipes in- 
cluded tndexed manual with tutorial $49.95 + 
$3 s/h Chk/MO/MC/VISA (MA resid. 5% tax) 
GEM ISLAND SOFTWARE 

PO Box 393 

Reading, MA 01867-0693 

(617) 944-1382 





VERSION 4 
NOT COPY PROTECTED 


Checks 
& ™ 
Balances 


@ Single entry accaunting 

system centered oraund the checkbook 
@ Handles cosh & chorge transactions 
@ View, edit or print ony entry for o yeor 

with simple but powerful commands 
© Balonce sheet, cosh flow ond profit & 

loss statments, plus many mare reports 
© Prints checks 


CIRCLE 121 OS READE SERVICE CARD 


GENERAL 


POPULAR SOFTWARE... CHEAP 

Only $4.50 including disk. Over 500 titfes avail- 
able Word Processing, Spelling Checks, Data- 
bases, Spreadsheels, Accounting, Commu- 
nications, Educational Programs, Arcade and 
Adventure Games, and lots more! For IBM PC/ 
XT/AT of Compatibles. Catalog $1 note 


(Airmailed) 

SOFTWARE WORLD, Dept PC 
PO Box 350 

Bandung 40001 

Indonesia 
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ABOVE DISC A new MUST HAVE product! 


New you can have up to 8 MGB 

of expanded memory available WITHOUT EXPENSIVE BOARDS, 
Above Disk is a revolutionary new product that emulates EMS 3.2 by using Extended 
Memory or Disk space. Use up to 8 MGB of hard disk or use your extra Noppy or RAM 
disk space for your programs that use EMS 3.2 or greater, 

LAPTOP OWNERS . 
Use Above Disk for gheei spread sheets by turning. your F foppy i into extended memory. 
Above Disk is super fast, and super easy tw use. 
It’s a must have product for anyone who does serious computing. 
SPECIAL INTRODUCTORY OFFER $99 
Add $4 p/h ea. item. NV orders add 6% tax Master Charge/Visa Accepted 


- Generic Computer Products - 
Box 4436, Incline Village, NV 80450 800/447-7776 ext. 60 In NV 800/292-0090 ext. 60 
CIRCLE 469 ON READER SERVICE CARD 


US$8.-per disks 777 

World's largest sottware library tor Apple Il, ile, 
IC and IBM/PC. Thousands of powertul pro- 
grams speciaily lor Business, Education, Enter- 
tainment, Science .. You can find all of them from 
our Library For your complete Air-mailed cata- 
logue send US$1.00 to 

Reliant 


GRAPHICS 


PC-KEY-ORAW TRY IT $15 
Comprehensive, high-power graphics edilor, 
CAD, paint, side show program Over 160 stan- 
dard functions plus macros, 64 pages/layers, 
zoom printer, 500+ patterns, novice/expert 
modes $15 includes manual, software, quick, ret 
card Register $100 for support, updates com- 
plete printed manuat. Shareware Version 3.2 
OEDWARE 

P.0 Box 595 

Columbia, Md 21045-0595 

301-997-9333 


35mm SLIDE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the 18M PC mto brillant 35mm 
Color sides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide. 
VISUAL HORIZONS 

180 Metro Park 

Rochester, NY 14623 

(716) 424-5300 


MAKE YOUR OWN MAPSII 

MAPIT is designed to make map making quick 
and easy MAPIT includes many map outine files 
OF you can create your own. MAPIT works on any 
pnnter or an HP plotter Onty $95 for MS-D0S or 
PC-DOS. MAPIT US County Outline Database 
available separately lor $95. Call us lor tree 
sample maps & info 

Questionnaire Service Co. 

Box 778 

East Lansing, MI 48823 

Phone: (517) 641-4428 
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GRAPHICS 


GRAPHIC PRINTER SUPPORT 

At last 8M-PC graphics support lor your dot 
matrix printer. Use the PrtSc key to produce 
quality B&W or color scaled dot matrix repro- 
ductions of your display on your Epson, IBM, 
Okidata, HP, IOS, Centronics, DEC, Anadex, Da- 
tasouth, Gemini, T1850, Toshiba, NEC 8023, or 
C. Itch printers. If your printer is not listed, let us 
know and we will support it GRAFPLUS sup- 
Ports all versions of PC or MS-DOS and will op- 
erate with IBM (incl. EGA), Techmar, and Hercules 
graphics boards $49.95. 

JEWELL ENERGY TECHNOLOGIES, INC. 

4302 Soulhwest Alaska St. Sutte 207 

Seattle, Washington 98116 

(206) 937-1081, 1-800-628-2828 ext. 527 


US-ATLAS 

Locates 29,000 cities, with graphic disptay of 
states. Computes Greal-Circle distances. Finds 
all states with cities of the same name. Locates 
ail towns within 2 given radius. Shows towns 5 
mi. erther side of a line 40 mi. tong. Color graph- 
(cs or monochrome IBM-PC/XT/AT 192K DOS 
2.0, Send $49.95 money order or check. 


ISION PC-PROURAMS, 


ILLSTON PC-PROGRAMS 
1932 Hayselton Dr. 
Jefferson City, MO 65101 
(314) 635-3417 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET... 











GRAPHICS 


FDRTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen graphics): 75 Microsoft 
FORTRAN/PASCAL, RM Professional, Lahey 2.0 
FORTRAN callable subroutines. Prof. graphics 
power backed up by a 100 pg user manual. 5 
packs in one gen utility, 2-Dinteractrve, total 2- 
D plot support, 3-D plots, 3-D solid modets 
(Hidden line removal). $135. H-P. H plotter? Try 
PLOTMATIC for complete plotter graphics ca- 
Interface w/GRAFMATIC $135 Both 


MICROCOMPATIBLES, INC, 
301 Prelude Drive 


‘Sdver Springs, MD 20901 
(301) 593-0683 





INVENTORY 


INVENTORY MANAGEMENT 
Stock-Master 4 0 inventory system provides 
160+ programs for Stock Status, Trend Anayl- 
sis, Purchase Order Tracking, Quality Controt 
Reporting, Detad Anayisrs, Bull of Matenals and 
more. Modular system configured & “micro” 
priced to your needs. Cobo! Source available 
APPLIED MICRD BUSINESS SYSTEMS 

177-F Riverside Ave 

Newport Beach, CA 92663 

(714) 759-0582 


SUPER RETAILER™ is HERE! 

Find out why over 500 purchases a second are 
made on the finest point of sale program Ultra- 
Gexibildy-cash, retums, credit, debts, ... Control 
your business. Keep track of your money Inven- 
tory module—$99. Become a Super Dealer. 
Modules for acting. integrate automatically 60 
oe Back Guarantee VISA/MC. 


100 East 2nd Street 
Mineola, NY 11501 
800-DIAL-PMC in N.Y. 516-294-1400 





LEGAL 


TIME ACCOUNTING & BILLING 


‘Ist ABA Agproved tegal Silliang 
System. Muitipls billing tor- 
mats, aged A/R, management 


reports. Int rates with ae 
Gen Ledges, Accs Pays 


Tr At Accounting and ie 
Sonal systems. Used by Ee 
2.500 firms. CP/M, PCDOS, 
MSDOS and Novell or IBM PC 
Network versions available 
Contact 


SOFTWARE 
TECHNOLOGY. INC. 
620 No 48th Suite 120 Lincoin, NE 68504 
402) 466-1997 


(800) 228-2025 Ext 533 (into only) 
CIRCLE 99 ON READER SERVICE CARD 





Ve 


ATTORNEY OFFICE PACK 

Acomplete office management system for money 
Operations with time billing, autocalc, spread- 
sheet, finance tunctions, office forms, boiler- 
plate, chent track, calendar, case track, reminder, 
Search, efc Auto office works tor small up to 
mult-office, partner, or indrndual. Requires IBM 
compat. and Hard Disk Ask about our low cost 


demo 
SOFTWARE TRUST, pnce $2875 00 
order line 1-800-624-2232 operator 777 





MAILING 
PROGRAMS 


THE MAIL ORDER ACCDUNTANT 
Drder futfiliment/List management. Includes 
‘Customer lists, labels in 6 formats, inventory, in- 
vorcing, accounts recetvable, customer pay- 
ments by cash/credit card Prints shipping labels, 
credit card slips, UPS shipping manifests, sales 
tax report. dBase Ill Plus source code provided. 
$750, demo $25 + $3 50S/K 

GOLDSMITH & ASSOCIATES 

48 Shattuck Square, Suite 86 

Berkeley, CA 94704 

(415) 540-8396 


***SPEEDMAIL™ g24ae** 

Save data entry time by using two letter codes 
to generale a city, state, & zp. Make maiting la- 
bels and print by name, zip, or up to 30 other 
ways! Great lor customer lists and carner route 
mailing Fastest, easiest, best editor, function 
keys. & much more. Revolubonary! For IBM PC 
or He. 


Apple He. 
AURORA SOFTWARE COMPANY 
2620 Danbury Drive 
New Orleans, LA 70114 
(504) 391-9598 


POSTWARE MAILING SYSTEM 
Aulomate mail preparation Cut postage costs 
by 9426 per piece or more Onty PostWare prints 
address labels in bundle and bag, bulk mailing 
order Nat a useless zip code sort Prints ad- 
ress labels, bag tags/tray labels Calc post- 
age Works with dBase It! PLUS, DATABASE, 
PowerBase, Smart & others. Also ASCII. 

& Ist & 31d Class—$195 w nd Class—$395 
x Carer Route—$300 # PostWare J.—$69 
PostalSoff, Inc. 

515 Division St. 

La Crosse, WI 54601-4544 


800/831 -MAIL (6245) ..... 1-1-1 608/784-3500 


INFORMATION MANAGER-$79.95 
Screen access and printing m one of these or- 
ders Name, Company, State, City, Zip, List 

© Create/edit/merge information files 

© Create/edit list and label formats. 

© Import/export DIF, ASCII files. 

© Print lists, labels, rolodex, contmuous form 
envelopes and offer formats you define. 
feganes Deane ick 00S 2.0 gs lar and 187% 
(ck/money order, aliow 2-4 wks for Gelvery) 
Internationa! Systems Services Inc 

P.0. Box 4920 

Tulsa, OK 74159-0920 

inquiries: (918) 744-8528, (918) 744-8531 
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MAILING 
PROGRAMS 


SUPERMAIL™ ONLY $25 

This easy to use, powerful menu driven program 
1S used by thousands of happy customers. Find 
names in 1-2 sec —No sorting Features unim- 
ted records & labels per name AND full screen 
editing Select labels by 2p or name Password 
Protecton is available Take memos recall them 
later + more! VISA/MC. 

PLACE MANAGEMENT CORP. 

100 East 2nd Street 

Mineola, NY 11501 
800-DIAL-PMC In N Y. 516-294-1400 


CUT POSTAGE IN HALF 

Save 9¥%6 or more on every piece of mail! No 
program to buy No complicated butk mail sort- 
ing procedures to leam Simply, mail your list to 
us on disk We send bacli to you address labels 
printed in bulk mathing order Not a useless zip 
code sort Bag tags & postal forms included Just 
2'2€ per record + ship $25 min IMB disks. 3%" 
5%" & & 9 track tape 

PostatSoft, inc. 

515 Division Street 

La Crosse, WI 54601-4544 

800-831-MAIL (6245)... 608-784-3500 (Wi) 





MANUFACTURING 


THE FOREMAN 

© Inventory © B of M © Purchasing 

@ Invorcing/Production/Job Cost/MRP 
@ Interface to Solomon Accounting 

© One time machine buikds/Production 
© Extensive cast control. Standard vs Actual 
© Release type orders + PO's accepted 
Requires (BM-PC, 10 M8, 256 KB 
DCM COMPUTER PRODUCTS, INC 
29226 Orchard Lake Ad , Surte 290 
Farmington Hills, Mi 48018 
313-737-0808 





MEDICAL 


COMPUMEDIC™ 

PROVEN Practice Mngt. System—in use 5 yrs. 
Patient data management, A/R, G/L state- 
processing, recall, delinquent tracking, histon- 
tal data. FLEXIBLE! user designed lorms/re- 
ports $4000 Training avail. Dental (DentalWare™) 
Ayecaet/ophemetry [FyeMale™) & Vet (ie 


198? 


SOFTWARE/ 
GRAPHICS-— 
MUSIC 





MEDICAL 


MEDICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
mussion (ECS) to Medicare & commercial car- 
tiers, paper claims too 

© PC & CLAIM $89.95, claims only 

©PC & CLAIM w/ICD’s, CPT's & HCPC codes 


$229.95 

© PC % CLAIMPLUS claims only w/patient file, 
Complete a claim in one minute $459 

© THRESHOLD » TM $1,995.00 claims, A/R 
patent billing, 

@ THRESHOLD $3,995.00 claims A/R patient 
bithng, complete practice management, stas- 
bes, analysis 

© CLAIM # NET Nationwide claims clearing 
house Full 100% credit on product upgrade 
PC & CLAIM & PC % CLAIM PLUS both house 
30 day money-back guarantees IBM PC/XT/ 
AT {compatibles MS-DOS 256K 

PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynhurst Suite Q 

Indianapolis, IN 46241 

(317) 248-0357 

Un continental U S, call (800) 428-3515 
indiana residents call (800) 792-3525 


MEDICAL MGMT+E-CLAIMS 

Practice Management, Patient & Case Tracking, 
Super-Bilts, Appointments, Electronic Ciarms, 
Communications package, Reports, State- 
ments, Labels, Forms and much more Buy from 
the leader in Health care since 1977 Fully cer- 
tified in all 50 states by 29 Carers + Medicare, 
Blue Cross/Shield in many others 

Univair Incorporated 

9024 St. Charles Rock Road 

St Louis, MO 63114 

314-426-1099 


COMPUTERIZED DIAGNDSIS: 
DECISIONBASE integrates psychiatne history- 
taking, diagnosis, and treatment selection (by 
patient, informant of therapist) Prints full med- 
ical/psychiatnic consultation report. Diagnoses 
ALL DSM-til psychiatric disorders. Full System 
and manual for $875 (tal 2 week use for $49 95) 
Requires IBM PC + hard disk. 

PW LONG, M D. 

925 Boblett Street 

Blaine, Washington 98230 

(604) B76-2254 





MUSIC 


MIDI MUSIC SOFTWARE 

Tape ‘n Step tor IBM & compatibles is a se- 
quencing software based on a spreadsheet 
concept Some of the features are real-bme & 
Step-time recording, 85,000 notes with 640k, 
2048 tracks, crescendo/diminuendo, octane 
ctrl, delete, & copy modes, loops & nested loops 
& reed matt $790 115 Fit aor andormratign 
write or call 

The Midi Connection 

PO Box 282 Sin. D, Montreal 

Quebec, Canada, H3K 365 

(514) 933-5127 Dealer inquires wwvited 
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THE SHOWCASE FOR PRODUCTS AND SERVICES 


PC+MIDI 


it's a simple equation. To plug your PC or PC-compatible into the 
modern world of music-making, use the complete line of MIDI soft 
‘ware and hardware from VOYETRA TECHNOLOGIES. 


O SEQUENCER PLUS: 65-track total MIDI recorder/editor 
1 CONVERSION PLUS: file converter for music notation programs. 
0 PATCH MASTER: network organizer and sound hbrarian. 


0 OP-4001: PC/MIDI intertace card. 


“T've never seen a more powerful, easy-to-use music and recording 


system bug-free"{(PC COMPANION) 


=MUSIC ©@ 


For more information or your nearest dealer, contact VOYETRA TECHNOLOGIES, 
Dept. C, 426 Mt. Pleasant Avenue, Mamaroneck NY 10543, or call (914) 698-3377. 
CIRCLE $66 ON READER SERVICE CARD 


SONGWRIGHT III 

MUSICPROCESSOR pnnts professional sheet 
music with lyrics, Full-screen graphics editor 
Transposes to any key, plays lunes, Features 
mulhple staff & voices, harmony, counterpoint 
bass/treble all time signatures. IBM/ Epson, Star 
Printers, Send $49 95 + $2 s/h or write tor free 
sample output. 

SONGWRIGHT 

Route 1, Box 83 

Lovettesville, VA 22080-9608 

703-822-9068 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 


Marketplace 
Call (212) 503-5115 





PREVENTATIVE 


Memory Minder 


Minder ts the most comprehensive 
disk diagnostic program available for 


44% SYSTAMS, LTD. 


15100-A CENTRAL SE 
ALAUQUERQUE NEW MEXICO 87193 
505/299-4182 


We accept MasterCard and Visa 
CIRCLE 558 ON READER SERVICE CARD 


PREVENTATIVE 
MAINTENANCE 


MAINTENANCE & INSPECTION 

An easy-to-use computenzed method to orga- 
nize, operale, and control an effective preventive 
maintenance sysiem Applicable to any type of 
business oF industry Full screen mput and dis- 
plays, plus function key help command Main- 
tains hwstoncal data, creates work orders, and 
provides numerous reports For info, wrile to 
PENGUIN COMPUTER CONSULTANTS 

PO Box 20485 

San Jose, CA 95160 

(408) 997-7703 


PUBLIC DOMAIN 


$4.50 IBM PC SOFTWARE 

450 disks $4 50ea Arcade games, 4 disks $13 
Utvities, 4 disks $18. 1-2-3 WKS, 8 disks $36 
°C’ routines, 6 disks $27. Turbo pascal routines, 
B disks $36 Unprolect software, 4 disks $18, 
Sample, word proc, DBMS, games & utilities, 5 
disks $22 50 Catalog $1. Add $4s/h MC/Visa. 
The Computer Room 

PO Box 1596 Dept 104 

Gordonsville, VA. 22342 

703-832-3341 (M-F 10-5) 


TURBO PASCAL $2/disk 

TSS is a BBS-by-mail, no madem needed (long 
distance ts more $$$ than mais}! 60+ disks of 
Pascal files Mos! mel. source code All fies 
compressed Membership fee ($25) inci. Free 
Starter pkg and 2 FREE disk with Ist. order Non- 
members $7/disk. Cat list $5 VISA/MC/COD 
{s/h extra) (data) 617-545-9131 

TURBO SOURCE SEARCH 

PO Box 876 

Scituate, MA 02066 

(Voice) 617-545-6677 
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REAL ESTATE 


REAL ESTATE TEMPLATES 

For Lotus 1-2-30r VP-Planner Complete 10-year 
Sensitivity anatysis/cash flow projections for in- 
come property, res/non-res. Also includes Lease 
Analysis, annual operating statement, amorti- 
zation schedules and wrap-around mortgage 
analysis Professional quality reports $189 + $6 
s/h. 30 DAY MONEY BACK GUARANTEE. 
REALTECH SYSTEMS 

406 South Bascom Ave , Suite 223 

San Jose, CA 95128 

408-294-4420 


PC REAL ESTATE SHAREWARE 

A decision tool for brokers, investors, and those 
who wouid like to learn, 

Perform investment analysis and forecasts of 
fesidental income and commercial properties 
1986 tax changes with transitional rules. 

(don'l worry, we've made thts easy) 
SHAREWARE, OK TO COPY AND SHARE 

$10 for complete software and quick guide 

$75 for full membership (manual, tax updates, 
phone support, customized hardcopy) 
SHAREWARE SOFTWARE 

731 PACIFIC #41 

San Luis Obispo CA 93401 

(805) 541-6051 24hrs VISA-M/C 


PROPERTY MANAGEMENT 
Comprehensive program for managing residen- 
tial and commercial properties Many manage- 
menl reports including operating stalement, 
Gelinquent rent, lease expiralion and transac- 
bon register report. Provides check wnting, check 
reconciliation, posting of late fees, recumng ex- 
penses—$395 Investment Analysis—$245 
YARDI SYSTEMS 

3324 State St, Surte °0" 

Santa Barbara, CA 93105 

805-687-4245 


COMPLETE PROPERTY MGR Il 
Auditor Approved Inlegrated General Ledger, 
Accounts Payable, Aged Recewvables, Tennant 
& Property Data Base, Report Generator and all 
the necessary audit traits not usualty found. CPM 
has the power of $2500 programs for only $795 
Easy to use ptus 30 day guarantee! 
Oemo Availabie 

'SOLUTIONS! PUBLISHING INC. 

8016 Plaintield Aoad 

Ginemnati, OH 45236 

(513) 891-6145 


MANAGEMENT & ANALYSIS 

* “Real Property Management” $395/$595 for 
residential & commercial properties and ofher 
bkkp'g. Flags deling’l tenants; prints budgets, 
checks, invoices & 10995. No retyping of recur- 
fing data ° “Real Analyzer” $195, when decid- 
ing buy/sell, exchange, or refi 30 DAY MONEY 
BACK. 


REAL-COMP INC. 
P.O, Box 1263 
Cupertino, CA 95015 
(408) 996-1160 


IN THE MS DOS MARKET... 





SOFTWARE/ 
MUSIC- 
RELIGION 


Raal Estata Matchup® 

REM™/An Enable™ (Editor's Choice, PC Mag.) 
template. Software for any single or multiple realty 
office, USA. Handles muftiple listing needs 
Matches and manages listings/ prospects for all 
property types, also sales, rentals, closings, 
bookkeeping, ec. REM and Enable for $895, 
Orders and into. 803-878-2100 

REM (orders/into’ 803-878-2100) 

102 Court St. Pickens, SC 29671 
800-634-3470 (Nat.) Enable info. 
800-551-1004 (N.Y.) Enable info. 


RELIGION 





POWERCHURCH PLUS!® 

Fast, frendly, rehable church administration 
system Full fund accounting, mailing ksts, 
membership census, contribubons, attendance 
plus 7 other modules integrated into one high 
performance system $495 complete Intertaces 
to dBASE, Lotus and word processors. Unlim- 
Ned capacity Full working demo$10. Call today: 


CHURCH 
SOFTWARE 


F1 SOFTWARE 

PO Box 3096 

Beverly Hills, CA 90212 
(213) 854-0865 


MEMBERSHIP MIRACLE 

Top of the line, full function, church mgt sys- 
tem Full support for membership, prospecting, 
contnbutions, customized mailing, word pro- 
cessing, and accounting. Powerful fund drive 
‘Support speeds economic payback. Onine help 
funcons. For IBM XT /equrv. Demo system thru 
Compuserve or The Source free, or for $35 by 
mail Call for details. 

Elegant Solutions 

2577 North Downer Ava. 

Milwaukee, Wi 53211 

(414) 392-0774 


HEAVEN CENT™ SOFTWARE 

Ail nformabon in a single relabonal data base 
Handles membership, income, pledges, bud- 
gets, allendance, disbursements, labels, etc, 
Supports church administralive and financial 
needs For BM PC & compatibles (512K + Hard 
Orsk). Total price only $495, Tnal program avail- 
able for $25 

Stein Enlerpnses, Lid. 

1606 Evers Drive 

Mc Lean, VA 22101 

(703) 556-0458 


PARISH DATA SYSTEM™ 
Comprehensive census/contribution program. 
Easy to operate, menu driven. Family, member, 
financial into & reports fully integrated Selec- 
live lisls, labets, coniribution/tuition state- 
ments, personalized letters. User can create own 
reports, letters. Other church programs avail- 
able Over 1600 users. Free info. 

Pansh Data Systems, Inc. 

3140 North Sisl Avenue 

Phoenux, Anzona 85031 

(602) 247-3341 








RELIGION 





ADAM Church Management Sys. 

48 an integrated eight module system that was 
designed from scratch to be the mast compre- 
hensive, yet easy to use, church management 
System ever Not only 1s it easy to input the data, 
but more importantly it 1s also easy to extract 
only the data you want to see Ihe way you want 
to see d, via menu driven report generators. FREE 
information packet 

Adam Soft Inc. 

115. N. Neill St. 

Champaign, IL 61820 


CALL TOLL FREE .....800-637-4984........ 


SALES 
MARKETING 


SALES MANAGEMENT 
Follow up your sales leads with 
FOLLOW-UP. Track prospects hy 
area, dollars, products, or any of 22 
olher lields, Sates forecasts and call 
reports. Labels & mail-merge in Zip 
Code order. Has bulll-in calendar. 
do list, and calculator. Data is pass- 
word protected, PC & APCCII Visa/MC 
$89.95 


FOLLOW-UP 


XYCAD GROUP 
(577 St. Clair Ave, 
Cteveland, Ol 44114 
800-428-8457 


In Ohlo (216) 589-5788 
CIRCTE SOLON READER SERVICE CARD 


MFG REP TRACKING SYSTEM 
QUORTS.” Tracks quotes and orders through 
quoting, shipping and payments cycle Gener- 
ates 54 reports ranging from expected commus- 
Stons to sales analysis and inlertaces to 
Spreadsheet for custom reports QUORTS has a 
mail list for labels, rofodex cards & mass mail- 
ings IBM PC & compt. w/HO Dsk, Sql user or 
multi-user 

KO SYSTEMS 

160 Hampton Rd. 

Sharon, MA 02067 

617-784-4390/DLR INO Invited 


SCIENTIFIC 


HP-PC HYPER-CALCULATOR 

A pop-up emulation ot the HP-11C program- 
mable scientific calculalor integrales with every 
Program you use Features two-way data trans- 
ter, program and data storage on disk, on-line 
HELP hex/oct/bananthmetic 100 registers, 1000 
PrObratir Sep; alpha novienc prompts. include 
free 8067 version and utility programs. $39.95 
plus $1 shipping 

SUNDERLAND SOFTWARE ASSOCIATES 

Post Office Box 7000-64 

Redondo Beach, CA 90277 

TOLL FREE (800) 628-2828 ext. 502 


SECURITY 


“NEW” BIT-LOCK® SECURITY 

Pwacy SURVIVAL > 4 YEARS proves eflectrve- 
ness of powerful multiayered secunty Uses rapid 
decryption algorithms and smalt reliable port 
transparent security device NOW AVAILABLE for 
PARALLEL of SERIAL port NEW KEY-LOK™ se- 
cunty device available at HALF-PRICE 
MICROCOMPUTER APPLICATIONS 

7805 S Windermere Circle 

Littleton, CO 80120 

(303) 798-7683 or 922-6410 


SECURE AT/XT/PC 

“Control sysiems access, data access! FiXT/S 
Controls system boot tor most popular XT/PC 
hard disk controllers. Vteature tor AT and XT- 
compatible HO controllers segments hard disk 
by volumes, controls access wilh passwords, 
supports hard disk expansion $80-$120 + $3 
shipping plus CA tax” 


7 i 
GOLDEN BOW SYSTEMS 
2870 Fifth Avenue. Suite 201 


San Diego, CA 92103 
619-298-9349 


ADVANCED 
COPY PROTECTION 


Letts 


The world’s leading software 
manufacturers depend on 
Sottguard copy protection 
systems, 


Now Softguard introduces the 
Protection Kit—a complete 
software duplication and copy 
protectinn system for your 
{BM-PC. And it's invtsible to 
your cend-userst 


© Hard disk support with 
instatl/uninstall, 

© No special media required. 

¢ No source code changes. 

© Sinps all copybusters. 


Macintash Copy Protection also available 


S@FTGUARD 


Systems Incorporated 
2840 San Tomas Expy., Suite 201 


Santa Clara, CA 95051 
Call 408/970-9240 
CIRCLE, 4) OS READER SERVICE CARD. 
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EVERLOCK COPY PROTECTION 
Designed for user-transparency, clone compat- 
ibiiity & strength tt teatures 

-not/O plugs or special media 

FULL hard disk & cartndge support 
-file-server network support 

~variable number ol installs (0-99) 
—demo diskette option with unlock 
~protected upgrades by modem/BBS 

All this for $495 with no meter counts. 
Free info & deme disk 

(Duplication Services also available ) 


Az- Tech Software, Inc 
426 Grandview 
Richmond, MO 64085 
(816) 776-8153 


SERVICES 


CUSTOMIZEO SOFTWARE 

15 years programming expenence Mayor For- 
tune 500 clients Speciahze in writing PC based 
systems, customized exactly to clients’ specs. 
Financial/marketing and communications. Fast 
turn around time, LOW price, warranty, reason- 
able terms Send for free brochure 

North Shore Software 

Box 89 

Manhassel, NY 11030 

(516) 487-3028 SAM-7PM EDT 7 days. week 


SHAREWARE 


GREAT SOFTWARE, CHEAP! 

Only $5 95 per disk lor absolutely smashing 
Shareware and Public Oomain programs! 
Money-back guaranlee PC-Outline, AutoMenu, 
PC-Key Oraw, PC-DeskTeam, PC-Write 2.7, 
DOSamatic, Utilities Galore plus Databases, Ar- 
cade and Adventure Games Lots more! I8MPC, 
PC tr, and compatibles Send tor tree catatog 
SHAREWARE EXPRESS 

31877 Del Obispo, Sue 102 W 

San Juan Capistrano, CA 92675 


STATISTICS 


RATS! Version 2.0 

RATS, the best selling Econometnc sottware 
package, now includes datly and weekly data, a 
New easier to use 500 page manual, and many 
advanced teatures Use RATS for time-series 
and crass Seelion reyession, incrabmy OLS, 
ARIMA, VAR, logit, and probit. 1BM PC or com- 
patible $200. MC/VISA. Call for brochure, 

VAR Econometrics, tne. 

PO Box 1818 

Evanston, IL 60204-1618 

(312) 864-1910 


1987 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 


SOFTWARE/ 
RELIGION- 
STATISTICS 


STATISTICS 


STATI—By Sugar Mill 

Fnendly menu-driven package on 2 disks with: 
Help, full screen data & text editor, algeb trans- 
forms, import & export data, save results, de- 
scriptive, table, n-way ANOVA, ANCOVA, 
MANOVA regression w resid , smallest space & 
tactor analyst. Step-by-step examptes in man- 
ual $129.95 Airmail worldwide 30 day return. 
Sugar Mill Software Corp 

1180 Kika Place, Kailua Hy 96734 
806-261-7536, 808-949-7926 
1-800-367-8047 Ext 261 


SIGSTAT 

SIGSTAT includes over 70 programs of the BMO 
Statistical senes, plus many advanced new tea- 
tures Maintrame capacity (up to 80 var) lor 
uni—(e.g., ANOVA, tegression) + multvanate 
(2.9, canonical, factor) analyses, time-senes, 
multidim scaling, crosstab, plots, q/c and more. 
8087 support opi. 256K, DOS, $595. 
SIGNIFICANT STATISTICS 

3336.N Canyon Road 

Provo, UT 84604 

(601) 377-4860 


P.STAT® 

Full maintrame package tor IBM PC/XT/AT & 
compatibles Combines data & file manage- 
ment data display, stattstical analysis, report- 
writing & survey analysis ina single package 4GL. 
programming language, online HELP, menu or 
command driven witti interactive EDITOR. 

$95 demo and Site License available 

P-STAT, Inc 

471 Wall Street, PO Bax AH 

Princeton, NJ 08542 

609-924-9100/Telex: 466452 


BASEBALL * * BOWLING 

BASEBALL LEAGUE STATS-maintains a tull sel of 
batting, fielding and pitching statistics and com- 
plete game by game histones 

BOWLING LEAGUE SECRETARY-mainiains and 
Updates all necessary records lor teams and indi- 
viduats in sma(l or targe leagues. 

Baseball-$39 95 Bowiing-$44 95 Visa/MC 
Mighty Byte Computer, Inc 

68040 A Sx Forks Rd . Sutte 223F 

Raleigh, North Carolina 27609 

1-800-237-7072 


STATISTICS AND FORECASTING 
are now combined into one 
package. 

StatPac Gold” 


Outperforms all offers. 
Call for free descriptive brochure: 


1-800-328-4907 


WALONICK ASSOCIATES, INC. 
16500 Nicollet Avenue S. Minneapolis, MN $5423 


(812) 866-9022 


CIRCLE, 483. ON READER SERVICE CARD, 
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STATISTICS 


DYNA-STAT PROFESSIONAL 

The most widely acclaimed Apple statistics pro~ 
gram 1s now avatlabie for IBM PC/XT/AT and 
compafibie users with 

© More Sfatistics—factor, discnminant, covari- 
ance, repealed measures, stepwise regression 
© More Vaniables/Cases—100/OVER 16000 

@ More Speed/Fiexiblity—Full function key use 
© More integration—ASCIl and DIF intertace 

A $495 program af our low Apple pnce of $195 
Dynamic Micro Systems Inc. 

13003 Buccaneer Road 

Siiver Spring, MO 20904 

(301) 384-2754 


THE SURVEY SYSTEM 

Aneasy touse menu dnven system for theentry, 
editing, processing and presentation of ques- 
tonnaie data The syslem can produce camera 
ready crosstabs and ofher tables in banner for- 
maf Also, statislics and bar charts Regression 
and open-end coding analysis opbons available 
CREATIVE RESEARCH SYSTEMS 

1649 Del Oro 

Petaluma, CA 94952 

(707) 765-1001 


STATISTICS CATALOG! 

it you need statistics for IBM PC or Apple It, call 
us and let our technical advisors help you find 
the statistics programs you need Wnite or call 
Now to get a FREE catalog of stalistics software. 
HSD 

9010 Reseda Bivd , Sube 222 


Northndge, CA 91324 
1-800-451-3030(NAT) 1-818-993-8536(CA) 


WISARD FORECASTER 

A fime series forecasting package. $99. Ex- 
changes data with Lotus. Expert systems logic 
automatically makes projections No knowledge 
of statistics needed Works without Lotus, too. 
IBM PC/XT/AT Also available 

Wisard Professional Forecaster, $249 

Wisard Commercial Forecaster, $1,995. 
WISARO Software Company 

Dept. 400 P.O Box 19730 

Green Bay, WI 54307-9730 

(414) 436-2341 


All the Stats You Need 

BMDP offers the most comprehensive collection 
of programs tor PCs & mainframes BMDP has 
all the statistics you need From the simple to 
Ihe most sophislicaled Advanced fechniques 
Include time senes, survival analysis, log-linear 
modetng & more! Hard disk req'd Call for com- 
plete program details & prices 





STATISTICAL SOFT WARE 


BMOP Stalishical Software, inc 
1440 Sepulveda Blvd 

Los Angeles, CA 90025 

(213) 479-7799 


STAT PLAN 111 
Eastest to use sfatistics program available. 
Complete range of slalistics-curve fitfing, 
crosstabs, correlation, multiple regression. T- 
lests, etc. Graphics wilh pnnier/plotter out-put. 
Capable of handling over 60,000 data points. 
Interfaces direclly with lotus files Demo diskette 
available MC/VISA. Only $179 

THE FUTURES GROUP 

76 Easter Blvd. 

Gastonbury, Ct 06033-1264 

(202) 633-3501 


NEW TRUE EPISTAT! 

Professional stats can sft) be friendly, compiled, 
fast, data files up lo 10,000 rows Over 100 pro- 
cedures, supports, Hercules mono, CGA & EGA 
color, 8087 /80287 SOF data files. 25 graphs, 250 
page typeset manual, over 100 examples on disc 
Formulas, references lor every test. Nof copy- 
protected. 

EPISTAT SERVICES 

2011 Cap Rock Circle 

Richardson, Texas 75080 

(214) 680-1376 


STATISTIX™-Only $75! 

STATISTIX is a powerful and very easy-to-use 
interactive statistical system for mucros. Lised by 
many major universities, businesses, state gov- 
ernments, and research organizations Please 
check us out before you buy a statistics pro- 
Qam; you'll agree SX is a “best buy!” SATIS- 
FACTION GUARANTEED-For more info: 

NH ANALYTICAL SOFTWARE 

801 West lowa Avenue 

St. Paul, MN 55117 

(612) 488-4436 


NCSS—$79 

Easy-to-use menus & spreadsheet Mulbple & 
Stepwise regression T-lests ANOVA (up to 10 
lactors, rep measures, covariance). Forecast- 
ing Factor, cluster, & discriminanl anatysis 
Nonparametncs Chi-square & Cross Tabula- 
fion Plots histograms, box, scatter, stemleaf. 
Sort. Subset Transformations Reads ASCil trom 
Lotus, Obase, etc 250 page manuat 30-day 
Mmoney/back quaraniee VISA/MC. 

NCSS-PC, 865 East 400 North 

Kaysville, Ut. B4037 

Phone: 801-546-0445 





TAXES 






















TAXFREE HOME 


Tax Preparation Software 
Prepare 1986 returns on your PC! For $39.95 
(+ $7.50 shipping), TAXFREE HOME gives 
you: screen display of IRS forms; automatic 
schedule access, on screen instruction; 
unlimited revisions for 5 taxpayers; 
automatic error comection With TAXPREE 
HOME, preparing even complex relums is 
Basy - order now! 


Eckco Systems, Inc. 
P.O Box 15496, New Oceans, LA 70445 
4-800-322-2829 or (504) 626-8443 


CHRCT ASS ON READER SERS KE CARD 
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Tax Preparers TaxStar® 
Schedutes AB CD E G SE W forms 1040 2106 
2210 2441 4562 6251 Uses IRS prescribed 
computer generaled pnnfouts or overlays. User- 
friendly completely menu driven. Automatically 
calculates excess FICA, eamed income credil, 
alternative minimum fax. Tax calcutations- 
tables, rales, income averaging Change one 
figure, program recatculates entire tax return in 
2seconds $310 

Prolesstonal Tax Software Inc. 

43 Spring Pond Dr 

Ossining, NY 10562 

(914) 941-7879 


TAX PAK 

Schedules A 8 C 0 EF GR SE W Forms 1040 
1040A 2106 2119 2441 2468 3903 4562 4684 
5261 Not copy protected—For IBM-PC, 8° CPM 
(280), 8° CPM86, Kaypro IV, Morrow MD3 Per- 
sonal $37, Professional $185 Yearly update $27 
& $125 Professional includes. IRS Approved 
forms, mulliple clients, alphanumeric input. 
CANDELARIA WORKS, 

3955 Club Dr 

Atlanta, GA 30319 

404-266-2420 


AM-TAX 

Las! year's shareware hit has a new name! Easy 
toleam anduse Handles 1040, 2106, 2119, 2441, 
3903, 4136, 4562, 6251, A-G, R, SE, W. Some 
multiple FAST! Under 2 seconds for complete re- 
Calculation Pop-up calculator IAS-appr print- 
outs, overlays, pre-printed forms. Laser interface 
extra. MC, VISA, or check-$45 NY-$30 each. 


él Tax 


AM SOFTWARE 

PO Box 16706 

Kansas City, MO 64133 

(B16) 241-0014 for credit card orders 


1987 ESTIMATOR & PLANNER 
AComprehensive LOTUS 1-2-3 Template. 
RAM Req. 14-256K, 2.0-384K. 
Macro-Menu Driven. On-screen heip 

Easy data entry, Automatic Tax Calcutafion. 
Check, Money Drder or MasterCard) Visa 
Price $99 00 includes Tax & Postage. 
FLEXTAX, ING 

PD Box 690705 

Houston, Texas 77269-0705 

Phone: AC713/537-6922 


*86 Income Tax Program 
PC-TAXMASTER, complete 1986 Federal In- 
come Tax preparation program for IBM-PC, XT, 
AT, PCjr, & clones for only $85 Form 1040 with 
22 schedules & forms. Menu driven, easy to use, 
fast Prints lorms. Yearly updates & FREE tele- 
phone support. 15 day money back guarantee 
FREE pop-up scienlific calculator wilh order. 
VISA/MC/AmEx/COD orders calf: 

DATAX 

1923 Linden Street 

Ridgewood, NY 11385 
71B-417-0165/800-628-2828 ext 820 Orders 


Wathest 2! 
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STATISTICS— 
TERMINAL 

EMULATION 


** WHITE'S TAX TESTER ** 
CPA creafed, 123/SYMPHONY TAX REFORM 
PRIMER to tes! ‘86, ‘87 & ‘88 taxes CALCU- 
LATES FROM UNADJUSTED DATA: 

© 1040 TAXES, any filing status 

© Syear side by side report 

© Itemized vs. standard deduction 

@ Passive loss limits on multiple transactions 

© Real Estate loss & credits allowed 

© Tax credit & IRA limits 

 Eamed income credits 

Specify 123 or SYM $39. Check. 

WHITE'S TAX TESTER/MARK WHITE, CPA 
3154S. Pulaski, Chicago, Il, 60623 

°°(312) 247-6751°° 


TAX PLANNER 6-7-8-9 
Provides you with a 1-2-3 way of seeing if you 
win or lose in 1986-87-88-89 under the Tax Re- 
lorm Acf. Fully interactive menu driven sel of Lo- 
tus 1-2-3 templates simplifies your tax strategy 
planning for 1986-89. Order TAX PLANNER 6- 
7-8-9 for $25 + $3 s/h, check or money order. 
Req 1-2-3, 1A of later, 

CHATHAM RESEARCH 

P.O Box 334 

Cheimstord, Mass. 01824 

(617) 256-6205 


INCOME TAX SOFTWARE 
TAXMASTER LOTUS 123 spreadsheet tem- 
plates to calculate your 1986 Federal Income Tax 
plus a look at 1987 & 1988 tax changes. Lots of 
Forms and Schedules. Easy fo use. IRS ac- 
cepted pnntout. $50.00 Quick Delivery. APPLE- 
WORKS, Mac/EXCEL versions too. VISA/MC. 
Orders (600) 826-7146 UG/Dealer discounts. 
ISLAND COMPUTER SERVICES 

3501 E. Yacht Onve 

Long Beach, NC. 28461 

(919) 278-9483 





TERMINAL 
EMULATION 


34 TERMINAL 
EMULATIONS 


A aOVanCHe 
communications package, 
includes 34 terminal emul- 
ations such as: 

* DEC VT 102, VT220 

+ IBM 3101-20 (block mode} 

* HP 2622A * VIP7801, 7803 

* DG D200, D410... and more. 

Guaranteed Comoatibility!! 

Supports Disk Capture, Back- 
ground & Concurrent Commun- 
ications, Kermit. Xmodem, Soft- 
keys. Script Files & More. 

For the (8M PC/XT/AT, DG, Tandy, 

NEC, Tl, Zenith, Wang, & Others 

$195 MC-VISA-COD 


SEFTRONICS 
1-800-225-8590 Dept PT 
Call for Information 


(303) 593-9540 Telex 450236 
CIRCLE 882 ON READER SERVICE CARD 

















































































TERMINAL 
EMULATION 


BARR/HASP INTELLIGENT RJE 
WORKSTATION 

Hardware and sattware communications pack- 
age for IBM PC, XT and AT. Simultaneousty 
transmits data to host and recerves output di- 
fectly to MVS/JES2, MVS/JES3, VM/RSCS, and 
CDC/NOS, bypassing TSO and CMS. Emulates 
IBM 3777-2 and HASP on \BM 360/20. Line 
speed: 1,200 to 19,200 baud (56,000 bps on AT). 
Supports multiple high-speed paniers beyond 
2,400 Ipm. (6,000 Ipm on AT). Features: con- 
current DOS, LAN support, printer torms con- 
trol, plotter support, unattended operation, easy 
Installation. $1290 Includes Hardware & 


Software 
fae Se | 

BARR SYSTEMS, INC. 

2830 NW 41st Street. Butding M 


Gainesville, FL. 32606 
(800}-BARR-SYS/(904) 371-3050 





UTILITIES 


DISK ACCELERATOR V2.0 
DiskCache speeds up your hard disk access. Disk 
cachingand ram disk in one package. Ram disk 
shares cache space. Transparent flexible, con- 
figurable, no h/w changes RAM, EMS, and AT 
extended memary versions incl Not copy pro- 
tected. VISA, MC, volume discounts No PO's 
w/o pnor approval. $49 00 

Datamorptics Lid. 

PO. Box 820 

Stittsville, Ontano, Canada KOA 3G0 

Or call (613) 836-2670 


FOR $18.95 YOU CAN.... 

Find and change multiple files, even across hard 
disk sub-directones? Change edited or Cross~ 
talk files twice as tast? Change program vari- 
ables? Do high speed searches for approximate 
strings? Case insensitive? —Rev 2 SEEK-N-RE- 
PLACE with windows does ail this for pennies 
per use! Non-Copyprotected! 

CedarSott 

Box 291 

Westborough, MA 01581 

CSERVE: (74425, 1643) MCIM: 100-5918 
617-870-0727 


Opt-Tech Sort/Merge 3.0 

Extremely fast Sort/Merge program Run as a 
DOS command or CALL asa subroutine Unhim- 
tted flesizes, most languages, datatypes & file- 
types supported including Btneve and dBASE {i 
Gill. Advanced teatures include record selec- 
tion, record reformatting & much more! Call or 
write for more info MS-DOS $149 Zenmx $249 
Opt-Tech Data Processing 

0. Box 67B 

Zephyt Cove, NV'B9448 

(702) 588-3737 


*** (8M Uses CP/M & Apple *** 

“The best CP/M to DOS converter” PC Mag, 4/ 

85. UiniForm copies files, formats, reads & wntes 

OIRECTLY to 200+ CP/M disks on the IBM PC, 

XT, AT (96 TPI & B*) Use normal DOS com- 

mands By Micro Solutions, $59 95 + $3 S&H. 

NEW! Match-Point ¥2 size card copies Apple DOS. 

files to 1BM, also reads & writes fo Apple CP/M 

er MatchPoint w/FREE UniForm $185 + $3 
Ht 

BLUE HERON 

1108 S. Second St. 

DeKalb, Iitinors 60115 

(815) 758-2355 


MORE MEMORY $25 

Couldn't you use more memory? VRAM™ gives 
your PC/XT/AT 8 megabytes ot memory by 
turing disk space into expanded memory! Lise 
PC/AT extended memory cards tor expanded 
memory. Create VERY LARGE worksheets Never 
Tun gut of memory. Use with 1-2-3, Symphony, 
and other EMS programs 30-day money-back 
guarantee, 

BIOLOGIC COMPANY 

11982 Coverstone Hill Circle, Ste 1622 
Manassas, VA 22110 

(703) 368-2949/Chk-VISA-MC. 


VCACHE GETS YOUR OISK 
MOVINGI 

Hard disk accelerator increases speed ot car- 
tndge and fixed disk operations using memory 
caching to eliminate repetitive disk access Al- 
locate up lo 15 Mb of extended or expanded 
memory, or 5 Mb of standard memory for cach- 
Ing disk data Includes diskette and screen ac- 
celerator modules Automatic and transparent 
after installation. $49 95 + $3 shpg, CA tax 





GOLDEN BOW SYSTEMS 
2670 Fifth Avenue, Surte 201 
San Oiego, CA 92103 
619-296-9349 


PADLOCK/PADLOCK Il DISKS 
PADLOCK furnishes the user wilh a method for 
prowding protection against unauthorized du- 
plicabon from DOS commands $99 PADLOCK 
disks come preformatted with finger-print and 
serialization. PADLOCK #i disks ofier superior 
protection Ask about our HARD DISK protec- 
tion with uninstall capability MC/VISA. 
GLENCO ENGINEERING 

3920 Ridge Ave. 

Arlington Hts., IL 60004 

(312) 392-2492 


WINDOW.LIB $99 NO Royalty 

An easy to use complete windowing system for 
programmers and writing in. ne 
Basic IBM,M-S = @ FORTRAN M-S, RMF 
© dBASE CLIPPER © CLATTICE, M-S 
© PASCAL M-S, TURBO © COBOL M-S, RMF 
Window editor included. Create callable pop-up 
menus, help screens. The line selector teatures 
auto reverse highlighting and cursor contro! Ask 
about BIOS, DOS, Files Library 

GLENCO ENGINEERING 

3920 Ridge Ave 

Aslington Hts., IL 60004 


(812) 392-2492 ..sreeessiermerermerne WISA/MC. 
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MAKE YOUR PC 
SEEM LIKE AN AT! 


MAKE YOUR AT 
SEEM LIKE A 
DREAM MACHINE! 


FANSI- 
CONSOLE” 


The integrated Console Utilitv™| 
FAST, POWERFUL 
ANSLSYS REPLACEMENT 
For the tBM-PC, AT, and clones 
New Version 2.00 is MUCH FASTER 


Now blink free scrolling on CGA! 
Now use EMS for scroll recall! 
New option menu program! 

¢Speed up your screen writin 
*Extend your ANSI.SYS to full VT100 
*Scroll lines back onto screen 
*Seve scrolled lines Into @ file 

* Add zip to your cursor keys 

*Free your eyes from scroll blinking 
*Essy Instelletion 

*Get 43 line EGA support 

*Over 50 ueetul options 


“The paychological difference is 
astonishing” -Lotus June 85 pg 8. 
“So msny hendy functions rotied Into 
one unobtrusive Laie a 
-PC: World Feb 86 pg 282 

“The support ded by the 
publishers is EKureordinaty.” 

Capital PC Monitor May 86 pg 25 


“...the best choice for ur 
en al improving yor 


-Capitel PC Monitor June 86 pg 282. 
460p Manual (wisllp case) 
and software diskettes $75. 


Sailsfaction Guaranteed! 
Order Yours Today! 


HERSEY MICRO CONSULTING 
Box 8276, Ann Arbor, MI 48107 
(313) 994-3259 Visa/MC/Amex 


DEALER INQUIRIES INVITED 
CIRCLE 1 ON READER SERV °F CARD 


Glen 


HARD DISK DIRECT ACCESS™ 4.0 

The Ultimate Hard Disk Menu System. Grga- 
Nizes your software programs into a “user de- 
fined” menu system Fealures single key sirake 
access, time usage tracking, custom applica- 
tons, plus much more Ordes toll free today 30 
day money back guarantee MC/Visa Welcome 
$89.95 + Shipping. To order 1-800-242-MENU 


re 


DELTA TECHNOLOGY 


DELTA TECHNOLOGY INTERNATIONAL INC. 
P.0. Box 1104 

Eau Claire, WI 54702 

For More Into: 715-832-0958 
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SOFTWARE! 
TERMINAL 
EMULATION- 
UTILITIES 


FREE 8088 TUTOR Monitor 

Leam 6088 assembly language using the new 
293 pg. book, IBM PC-8088 Assembly Lan- 
guage Programming, by RichardE. Haskelt Or- 
des the book for $25 plus $3 S/H and get the 
powertul TUTOR monitor software free Load and 
examine any disk file, disassemble any 8088 
cade, debug EXE fives. Satisfaction guaranteed. 
REH! Books 

54N Adams, Suile 130-2 

Rochester Hills, Mich 48063 

(313) 853-1941 


On-Line Help 

Allows you to easity add help windows to your 
programs. Contains BOTH memory resident 
{pop-up)and CALLable help facilities You have 
complete control over the help window content, 
swe, color & focation. Your anginal screen is au- 
tomalically restored. Call or write tor more into. 
$149. Demo $10 apply toward purchase 
Opt-Tech Data Processing 

PO. Box 678 

Zephyr Cove, NV 89448 

(702) 588-3737 


POWER USERS - 
PROGRAMMERS 
Now, in one integrated utility, 
@ euper powerful DOS Shell 
end the best disk menege- 
ment tool eveilable XPIP 
provides replecemente end 
extensions for moet 00S 
commends plus eeey 
command recall and editing, 
Execute DOS commends or 
ueer programs from within the 
XPIP Shell, Traverse the 
directory tree with eingle 
keyetrokes. Create end eccece 
hidden filee and directories, 
Oeetray filee to prevent 
uneresure. Eesily edit eny file 
even .EXE files, 
Complate 





on the disk, 
in HEX or ASCII. 
online help plue either menu 


or command line operation. 
Too meny featuree to deecribe 
in any size ad. Now includes 
user menus end @ powerful 
file sor utility. All et @ "public 
domein" price of $29.95 + 
$3.00 e&h, Order your copy of 
XPIP todey. 


System Facifities, Inc. 
P.O, Box 7079 (P) 
Charlbtteeville, VA 22906 
(804) 977-5245 


ORC LE 67 ON READER SERVICE CARD 





DISK FILE ANALYZER $20 

Much wasted time results from not knowing ex- 
actly what data and control codes are in disk files. 
Especially troublesome are files appended trom 
other programs or other computer systems This 
(Sa great control and debugging ard Your sat- 
istacton ts guaranteed. 

GORDON COMPANY, 

20210 Laceyland 

Katy, Texas 77449 

713-578-5522 
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UTILITIES 


Smart Directory 
You'll never use DIR againill 


Display one directory in lwo columns oF two: 
duectories side-by-side Smart Directory is 
fester than DIR, shows move Hes (scrted) and 
allows scrolling Copy, erese, rename, 
teneler, browse and more Biock copying, 
translaring and eresing Change file 
otributes Make, delete and rename subdis. 





Display and chenge tree siructwe Halp 
saeen and novice/expert modes. Complete 
color customization User can sel defauits. For 
XT, AT, Compaq and compatibles DOS 20 07 
later Only §29 95 + $2.00 ah. Ca rondents 
odd O% 


EXTRA DIMENSIONS SOFTWARE 
6 Porch, Irving, Ca. 02714 
(714) 551-2770 ViewMC 


CIRCLE $80 ON READER SERSICT CARD 





*** MENU INGENUITY *** 

** WINOOW INGENUITY °* 

Easy setup, yet powerful MS/DOS menu sys- 
tem Aun any program, batch file, or DOS com- 
mand from a menu Use function keys OR type 
menu items! Many teatures, ($59 95)! Also try 
‘our multi-window file-vewing utility View tour 
files in tull, partial windows, ($30 00} And CHESS 
INGENUITY, ($39 95)! All three, ($99.00) 

CICA INC. (Comp. Ingenuity Consult. Assoc.) 
4513 Flintlock Drive 

Loursvilie, Ky 40216 

(502) 448-2719 Dealer inquiries welcome 


SPEEO OISK I/0 THROUGHPUT 
DUICKCACHE—intelkgent disk 1/0 manage- 
Ment subsystem tor PC/MS-DOS 2 1x & 3x 
Capable ot making programs run up to 14 times 
faster All parameters dynamically alterable LIM 
memory supported 40 KB min required $4995 
+ $5s&h VISA/MC 30-day guarantee 

PA GLASSEL AND ASSOCIATES, INC. 

30255 Fir Trail 

Stacy, Minnesota 55079 

(612) 462-1337 


DOS PATH Command for Data 

Now Lotus, dBase, WordStar, etc can access data 
files no matter where they're located. DPATH+ 
works like DOS PATH command—up to 128 dirs 
can be searched Handies output files, file akas- 
ing and virtual disks too Wildcards ok Trans- 
parent Requires only 4K MS-DOS 2/3 $45 + 
$5 s/h Md add 5% Visa/MC/check/PO. 
PERSONAL BUSINESS SOLUTIONS INC 

POD Box 757, Dept B 

Fredenck, MD 21704 

301-865-3376 


EditingTools 2.1 
A superb text editor with an elegant DOS shell 
Load multiple directories as menus Edit mult- 


ple files Move text among files Don't use your 
PU wihout ic Urly $357 S4S/A. Upumizen os 
Pascal source code opbonat 

Jou Laboratories 

PO. Box 460969 

Garland, TX 75046 

214-495-8862 


COMMANO LIST PROCESSOR 
PCEXEX™ -PC DOS Command List Processor 
Power BATCH file capability, anthmetic func- 
tions, IF THEN ELSE, WHILE, DO ENO, CALL/ 
RETUAN, interactive PUT/GET, siring or nu- 
menic variables, buill-sn functions, read/write 
DOS files, execute ODS commands $28 ($40 
Cdn) + $3.00 S&H, Ontano add 7% PST 

LPTS Sottware Systems Inc 

PD Box 255 

Carleton Place 

Ontano, CANADA K7C 3P4 

(613) 257-2954 (CORRECTED ADDRESS) 


HARO OISK EXPANSION 

Disk Manager allows the installation of any 
ST506 hard disk on PC.XT.AT and compatible 
Volumes up fo 256mbt Menu driven/auto in- 
stall, compatible w/alt vers of MS/PC DOS (does 
not modify DOS), up to 16 volumes, easy to use! 
$125 + ship. Ask about Novell product! Deater 
Inquiries invited 


GNTRACH 


ammm, COMPUTER SYSTEMS INC. 


ONTRACK COMPUTER SYSTEMS, (NC 

6222 Bury Drive 

Eden Pratne, MN 55344 

++ (B00) 752-1333 - +/+ INMN (612) 937-1107 -- 


Golden Retriever ~ 


Search & Retrieve 
Text using 
Artificial Intelligence 


Jive many times have yeu gone through: 
scores of bley une by une 
fouling for the information needed 99 mux he 


Bom” with Text Pattern Recognition abslity, 
Galden Retriever helps you san files and 
Iocate data even If yuu te nut sure efthe EXACT 
phrase ti search fur’ 


WP yer ask It bo iate the phrase 
“Where's the beef” 


i will also recognize somular phrases hke 
“where is the beef. 
where sm heef", 
where are the beewes", 
where's the beeicak 
Nothing important will ever be mmscd! 


W'S packet wath prawertul features 
* Seances asingle bile aselevted, A Gbes ral 
fica the ewe dk 
© Lets sin examine pie Lilet st Uyghhy rae’ 
where they appear Lets yuu ‘extra pce ike 

file Sor further prs weseang, 


© Near ben word ese fiks, yyread Sbext tile 
ata have thes nd errs fikes Saat 


0 Shr file: sing oe preparation is nericd ptr tes 
the search 
«Menu drisen Help lay alvany atailable 


© Pawel command line opens 
«Asad ruth mae? 


Boust up your efficiency! 
‘Order your GOLDEN RETRIEVER todsy* 
Let it do all the sniffing ' for you at 
clcctronic speed? 

Dun't miss it when you aed it the mustt 


Golden Retnevert. tamed lework with DOs 
2 Boe higher on FAME. SEAT orcesmpatibles 
Not apy protested: Regulus proce $99 00 
Introductsty affer 3-995 + $$ 00 fur shipping and 
handling WA residence auld 9" sales bax 


CIROLE $89 ON READER SERVICE CARD 
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SOFFWARE/ 
UTILITIES 


FOR OPTIMAL DISK PERFORMANCE 


™ 


DISK ORC SANIZER 


FAST, EFFICIENT — Vopt organizes your disk into conti- 
guous files for fast, efficient, time-saving uset Initial organiza- 
tion evereges under 5 minutes, deily runs under 1 minutel 
Vopt's remerkabte speed comes from its best fit" algorithm 
— It won't make e move unless tt improves disk organization. 
CONVENIENT — Run it from your eutoexec.bat file. 

SAFE — Vopt's contiguous files ere easier to recover if 
accidentally deleted! Vopt's speed allows files to be moved 
one-at-e-time, rather then taking chences on disk retiabitity. 
Detects end meps bad sectors. 

MANY ADDITIONAL FEATURES — Vopt includes Vmap for 
grephic displeys of HD storege utitization—Vseek for HD 
seek times—Vmerkbad scans HD to fleg bad clusters— 
Vbench to benchmerk your system— Vspeed displays floppy 
speed, sector spacing— Vrd displays diskette errors—Vprtsc 
speeds PrtSc operetion—Vtsr displeys current ective 
terminete-end-stay-resident programs. 


FAST ORGANIZING FOR FASTER DISKS 


GOLDEN BOW SYSTEMS 


$49.95 


Add $3 Shipping/ 
Handling 

6% Salea Tax 

in Calitornia 


CIRCLE 





NOW BACKUP ON ANY MEDIA... 
FAST. 

Only software available to backup to floppy disks, 
Cartridge and tape dnves—any DOS compati- 
ble media with a drive letter at device speed. 
Predefined file selection, log recording, and marry 
more exclusive features MS- ar PC-DOS 2.0 or 
tater Only $99 95 + postage All major credit 
cards 


Back¢Z 


System Intemational 

137 Main Street 

Halt Moon Bay, CA 

800-227-6703 800-632-7979 in CA 





Menu Plust+™ $39.95 

Access software on your hard disk with a single 
keystroke Does more, easter to use and costs 
less than other menuiysiems Plus ytta pat easy 
DOS commands, a batch file editor, parameter 
passing, and much more, IBM XT, AT, Compaq, 
DOS 20 and up. 256K. MC/MISA $39,95+$4 00 
sh 

Sigma Software, Inc. 

1009 Sullivan Avenue 

South Windsor, Ct 06074 

(203) 644-4709 or (203) 644-9689 


14, 19387 


LA 





San Diego, CA 92103 
619/298-9349 


Dealer Inquines Invited 


re) 2870 Fifth Ave , Suite 201 
Mees 


‘ 
ON READER SERVICE ( 


VECTOR 0:0 $25+ $35/H 

Remove mem. resident routine, reset interrupt 
and return’ mem to system without rebooting! 
Vector 0:0 also displays interrupt routine ad- 
dress & alteibutes, scans all interrupts tor 
changes or protects from restore Great for de- 
bugging, development and managing inter- 
fupts BK, 1 drive, PC/XT/AT & comp. DOS 2.0 
&up Chk or MO. 

CASTLE ot LIGHT SOFTWARE 

PO Box 480 

Katonah, NY 10536 

914-763-5229 9.00 AM-2:00 PM 


—— 
| AUTOMENU™ Version 4.0 


Create one menu system to run all your pro- 
grams, batch hies and GOS commands. “In- 
sulates’’ novices, many options tor power 
users, On-screen heip, password protection, 
user-defined prompts. Weitten in assembler 
16K size. Over 10K satistied users. Money 
back guaranise $50, chk/VISAMC. 

Call or Write for brochure 


Automenu" 
Software Management System™ 
MAGEE ENTERPRISES 

6577 Peachiree industrial Btvd . Dept M 


Narcross, GA 30092-3796:USA 
404-446-8811 


CIRCLE S61 ON READER SERVICE CARD 





a 


a 


Md 





UTILITIES 


Ammunition to conquer 
your biggest problems! 


wath V-EMM 


wathout V-EMM 
{640 bulobytes) 


& 


@ The Virtual Expanded Memory Manager 
provides your EMS applications with up to 
‘sight megabytes of expanded memory 

@ ft tums PC/AT extended memory into 
expanded memory 


@ It tune hard disk storage Into expanded 
memory 

@ It's compatible with most EMS 
inctuding 1-2-3 Symphony end 

© Only $89.95. 30-day money-back guarantee 


-EVIM 


ications, 


Fort’s Software 

P O Box 396 
Manhattan, KS 66502 
(913) 537-2807 


CURCLE S818 READER SERVICT CARD 


SAVE TIME & DISK SPACE 

PKARC & PKXARC the lastest ARChive utiites 
available can compress your files by 50% or 
more Save disk space and file transfer time Data 
integrity ensured by 16-bit CRC Unique archive 
commenting ability. Only $45 + $3 50s/h. Sott- 
ware vendor inquines welcome 

PKWARE, Inc 

7032 N Ardara Ave 

Glendale, Wi 53209 

(414) 352-3670 


AT/XT/PC HARD DISK EXPANSION 
“Replace hard disk wilh a bigger one, of add a 
second drive! Viealure BREAKS THE 33 MBYTE 
BARRIER on standard AT, XT and compatible hard 
disk controllers. Includes multiple volumes, s¢- 
Cunty features, selectable clusters, keyboard lock 
$80-$120 + $3 shipping + CA Tax” 


GOLDEN BOW SYSTEMS 
2870 Fifth Avenue, Suite 201 
San Diego, CA 92103 
619-298-9349 





WORD 
PROCESSING 


PC-WRITE SHAREWARE VER. 2.7 
FaSi, POWSNTUF Word processor/(ext Gulvor Tor 
iBM/PC/XT/AT. Spelling checker, scresn clip, 
mailmerge, split screen, ASCII files, macros 
Supports proportional panting, laserJet+, and 
ver 300 printers. $16 for altsoftware, tutorial/ 
Quide on diskette OK to copy. Register for 
manual/support. $89. Full 90-day guarantee. 
Quicksoft 

219 FirstN. #224C 

Seattie. WA 98109 

{206) 282-9452 Visa/MC 





WORD 
PROCESSING 


PC EDITOR'S CHOICE! 

Woters, lawyers researchers. organize free form 
lext by subjects—easily!—with SOUARE- 
NOTE™ Make any number ol notes, up to 10 
pages & 100 subjects each, select by subjects, 
browse them on the screen, send them to your 
ponter or word processor Import text, too! Many 
handy features Online help, tutonal & full man- 
ual. Not copy protected $69 + $5 s/h. Check/ 
VISA/MC. Full-leatured demo $6, credited to- 
ward purchase 


| 


The tdea Librarian 


UnionSquareware 

265 Washington St. /PO Box 228 
Somerille, MA 02143 

{617) 623-3023/600-334-0854 Ext 583 


INDEX YOUR TEXT FILE 

Need an index for the back of a report, book, 
manual, of thesis? PROINOEX takes any word 
processed document and reterence creates an 
index Selectable page/tine relerences ease 
sensitivity interactive/batch handles ASCII, 
WordStar & 8 bit data $89.95 includes disk 
manual & shipping VISA/MC. 

Elfnng Consulting, Inc. 

4N899 West Mary Drive 

St. Charles, Ilinors 60174 

312-377-3520 


Writing in Spanish without Escribién® 


a FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


Rubia 


r 


MAXTHINK—EDITORS' CHOICE! 
Companson revews PC-Magazine, PC-World, 
PC-Week, and Byte say MaxThink is today's most 
powerful tex! /outline processor. Faster lor or~ 
Qanizing ideas and actions—links to all word 
processors Easy to learn and use with on-line 
screen helps Invaluable to writers, managers, 
planners, consultants, thinkers. $89 
MAXTHINK IDEA/OUTLINE PROCESSOR 

230 Crocker Avenue #2 

Piedmont, CA 94610 

(800) 227-1590 (US) 800 642-2406 (CA) 


CompareRite™ FOR $99.95 

SAVE HOURS. See every change at a glance! 
CompareRite compares two documents, in- 
stantly highlighting the differences between them 
ina thurd drafi. Great tor contracts, proposals, 
articles, reports, source code. You select ap- 
pearance of added and deleled text. For major 
Word Processors Patent pending. Introductory 
price of $99:95+5/H 

JURISOf Inc 

763 Massachusetts Ave 

Cambridge, Ma 02138 

800-262-5656/ext 9 


World's Bilingual Word 

DuangJan, billing word processor for English and 
ore of these Armenian, Euro/Latin, Greek, Hindi, 
Khmer, Lao, Punjabi, Russian, Tamil, Thai, 
Viet. . of create your own language with font 
ecitor For IBM compatibles wilh graphics & dot 
malrm pnnter $59+$4 s/h in US and Can (For- 
eign $10 s/h), 

Megachomp Company 

3524 Cottman Ave 

Philadelphia, PA 19149-1606, U.S.A. 
215-331-2748 /8138 


= 


is like paella without seafood. 


Escribien is the best Spanish-language spelt- 
ing checker, because it knows grammar, 
especially verbs. Escnbien will tett you 
where an accent gous and conjugates any verb 
before you can say caramba! Escribien recog- 
nizes over 300,000 words and the dic- 


Hionaries are expandable. Esenbien 


handles large documents effurt- 
lessly. Don’t waste vatuable time 
Chains typed ispelings, tet 





Escribien do it for you, 

Escribien is now RAM resident 
which means vou can call Esenbien 
without leaving your word pro- 
cessor. Version 2.0 is now available. 


Call now to order at $129.95 or to 
find the dealer nearest you 


There are versions of Escribien for most word 


processors, Escribien requires that your 


computer have a minimum of 192K 2 drives 


and MS-DOS/PC-DOS 


a! IBERSOFT.... 


PC) Boa 3455 © Tremon, Nj 086K? 
1609; H90-149 © Telex 6902645518 
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SOFTWARE/ 
UTILITIES- 


MISCELLANEOUS! 


ACCESSORIES 


MY WOROI® 2.0: JUST $59! 
Futl-teatured, fully-supported, WS-like word 
processor Mait-merge, undelete, sort, math, 
macros, logical ops, calculation, numeric /alpha 
format with print, microjustify, table af contents 
generation, proportional print, spelling checker 
w/55,000 + words: supports ALL printers. 200 
+ page high-quality manual with quick reter- 
ence card, 30-day money-back unconditional 
guarantee—NO RISK DOS 21-3.2, 256K. two 
Gives Source code? Add $59. 

TNT SOFTWARE 

34069 Hainesville Road 

Round Lake, tL 60073 

(312) 223-8595 





ACCESSORIES 


@ 10% Cotton Canvas 


@ Static-Free/Breathable 

®@ Belge with Grey Trim 

@ Embroidered Emblem 

For: IBM, PC, PC-AT, Compaq, AT&T 

Leading Edge "D,” Epson Equity 
Printers: OKIDATA, EPSON, IBM, NEC. 
Contemporary ComputerWear 


1320-36th Avenue 
San Francisco, CA 94122 


(800) 826-5764 
Dealers Please Inquire CA (415) 759 1466 
CIRCLE S70 ON READER SERVICE CARD 





IBM RESET BUTTON — $19.95 

At last a reset button for your IBM PC, XT or AT 
You no tonger have to tum your machine off and 
on again when CTRL-ALT-DEL doesn't work A 
must lor hard-disk users Inslallsin minules No 
soldering $19.95 plus $2 S/H Add $2 50 for 
CODs. No credit cards accepted 

trata - Reset 

2562E Glade 

Mesa, AZ 85204 

{602) 926-7969 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 


IN THE MS DOS 
MARKET... 
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IMARE 


CompuTogs Dust Covers 


The ultimate in dust protection Availabla in natural 
canvas/brown trim or new designer gray/black trim (add 
$2/cover). Our covers are far superior to vinyl! 


COMPARE OUR PRICES! 


Tard, 1200 MON CPU 289% BAL PC Meriter 1§.95 
Tardy 1000)200KBD = 139% = 80 COL. Puntes tsperify 18 95. 
McininshCPUKBDMousez® 95 = i@M PC MONCPU 2995 132 COL Ponterispecilys 17 $5 - 
Tandy 1000 MONICPU 2495 IBM PC Keyneaca 1296 ATTA300 MrneMONCPLZ2 95 


-OVER 700 OTHER MODELS AVAILABLE ft: Dlace ar order call oe write 
CompuTogs: P06 Box 2493 Naperville IL 60566¢(312) 961-2958 
VISA'MC Accepleg tnciude $7 00 Shipperg CUSTOM EMSROIDERY SHOWN AVAILABLE 
CIRUTF Gs ON KE AER SERA EG AKT 


Apple 2e MON:CPUMK BD 24 95, 
Appie 2c MON/CPUIKBD 19 35, 


FABRIC DUST COVERS 
Elegant -- Affordable -- Durable 


Our Sth Year 
Protecting Computers and Peripherals 
Best Quality - Amarican Meda. Buy with Confidence’ 
Best Selection - Six Colors, Covers to Fit Over 
1500 Mekes & Models. 
Best Serica - Toll FREE, MC/Visa, FAST 
Best Velue - Lowest Prices end Wa Pey Shipping. 
FREE Valuable Bonua with Purchase 
Best Chorca - Expertly piped in contresting color 
Monogram, Screening and Cuetom work available 
PLUS OUR EXCLUSIVE BONUS GRAB BAG 
Choose a Veiuable FREE GIFT when you Buy’ 
CALL OR WRITE TOOAY 
COVERS UNLtMITEO 
PO BOX 381078 
GERMANTOWN, TN 38183-1076 
Order TOLL FREE (800)821-7709 (801) 784-4465 
CIRCLE BY ON READER SERVICE CARD 


ONE COMPUTER & TWO PRINTERS? 
$5995 


(#2100) 
Plus $3 25 Shipping 
& Handling 


30 Da 
Money Bac! 
Gunrantee 


Two Parallel Pings Outl 


Stop Pingging 
& Unplagging 
Use your choice of 
TWO printers from 
ONE parallel cable 
with the simple 

flick of a switch. 


One Parallel Ping In... 
Connect any Standard Centronics Two 342‘ cables (included) attach 
Parallel Cable directly to the switch. to each printer. 


Call for our new catalog of PC Accessoriee 


Simply Call 1-800-FOR-TIPZ 7am Spm PST 
800-367-8479 (CA 415/567-4067) 
To Order: Write or call Tipz Direct, Inc. Visa/MC or 


Money Orders please. Shipping within 48 hrs. via UPS. ok . 
P.O. Box 690, San Francisca, CA 94101-0690 













TO PLACE BAR CODING 
YOUR 
BAR CODE—LABEL PRINTING 
ADIN THE LABEL MAKER ™ prints bar codes, OCR-A 
ike and large characters from data entered a! 
ad 1 keyboard ov from disk files Create and save 
PC Magazine paella ca a hal 
. lorms record add, change, delete, sort and se- 
Classified lect on disk files A LABEL MAKER" pris AAG 
shipping/parts ientificaton labels required b 
Marketplace AuloMfrs Requres BM PCor wart. 
TJ SOFTWARE INC 
Call PO Box 2044 
Ktaaghon eigits, f. BOOK. 
(212) 503-5115 SI eoeIeS 
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BAR CODING 


The BEST 
BAR CODE READER 
for the IBM PC & AT 
$595 


Simpta & quick installation 
No additional software or port 
Matai wand & case 


Also available: 
Ear code printing software 
jagnetic siripe readers 
ua s tor othar computers & lerminats 


TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 


Telephone: 415-856-6833 


Telex (Graphnet) 371-9097 TPS PLA 
CRCLIE 7 ON READER SEROTEC RD 


GAR CODE READERS/PRINTING 
Print bar codes and large text 13 sizes of text. 
10 bar codes Epson/Qki/IBM Printers Text 
feadable up to 50 ft Bar codes MSI, 2 of 5. UPC/ 
EAN. Code 39, AIAG, 000. LOGMARS, Rever- 
sals. Color, Flexible Format & Size File Input 
Easy Fast Menu-Deven price range $49-$299 
Also user program controlled - $159 to $239 Use 
with (BASE, LOTUS, ANY language - even Word 
Processors PC/AT Reader Rugged metal pen 
& case, UPC/EAN, 2 of 5, Code 39, etc Read 
bar codes into ANY program w/o change-Kyod 
Connect-$385. Dual Port RS-232 reader for mi- 
ros, mult-user PCs, CATs-$399 Others for IBM 
317B/27B,31B0,5251/91 $595-$655 30 day 
Sback guarantee Same day ship Oealers 
welcome 

Worthington Data Solutions 

130 Crespi Court 

Santa Cruz, CA 95060 

(408) 458-9938 


BARCODE LABEL PRINTING 
PrintBar llis a unique and powerlul memory res- 
ident program that points code 35, 2 of 5 and 
UPC barcodes on Epson. IBM graphics and 
LaserJet priniers Print directly rom any pro- 
gram including dBASE Ill, chpper, Lotus, Word- 
star, without copying data to special print files 
Superb documentation $295 PC compatible bar 
code readers $395 


[BAA CODE PRINTING SOFTWARE. | 


BEAR ROCK SOFTWARE CO 
6069 Enterprise Drive 
Placerville, CA 95667 

(916) 622-4640 


PRINT YOUR DWN BAR CODES 
WRITEBAR™ prints Codabar, UPC, Code 39, ABC 
and Interieaved tot V bar codes on most prnt- 
ers Offers sequential numbers. disk or keyboard 
operation Fully configurable installation Sep- 
afate OBJ modules available for most lan- 
guages $150 Custom programs and bar code 
readers also avail MS-DOS and ZENIX 
WILSOFT, INC. 

PO Box 22432 

Tampa. FL, 33622 

(613) 839-1364 
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ACCESSORIES— 
COMPUTER 
INSURANCE 


BAR CODES 
Lal?) tat) 


PERCON: E-2-READER * 
FAST * ACCURATE * RUGGED 


a 


\ 
f 


(503) 344-1189 


ALEADEM Y BAR CODE READER ENGINEERING 


PERCON 


2 ON REA! 


BUSINESS 
OPPORTUNITIES 


EARN EXTRA $$S$ AT HOME 

Recerve needed exposure to earn extra income 
by listing your experience, goals and equip- 
ment Dur database provides tow cost/risk ap- 
proach to introduce home programmers and 
compamies needing programming heip. Send $2 
how for complete info package and apphcation. 
Only other costs a low one-time application tee 
HOME PAGGRAMMERS, INC 

PO Box 243-N14 

EI Segundo, CA 90245-0243 


COMPUTER 
INSURANCE 


SAFEWARE 

Insure your computer Saleware provides tull re- 
placement of hardware, media, and purchased 
software As little as $39 a year provides com- 
prehensive coverage With our blanket cover- 
age. no lists of equipment are needed One phone 
Call does it all! Call Bam to Bpm EST (Sat 9to 5) 
SAFEWARE, THE INSURANCE AGENCY INC. 
2929N High Sireet. PO Box 02211 

Columbus, OH 43202 

(614) 262-0559 (OH), (800) 848-3469 (NAT) 


DATA SECURITY INSURANCE 

The “all nsk” Personal Computer Policy from DS! 
includes essential coverages not available with 
ather policies protection against loss o! dala 
(even from accidental erasure), loss of custom 
programs. and fraud Especially intended for 
business computers Coverage can be bound by 
telephone. 9 to 4 Mountain Time 

DATA SECURITY INSURANCE 

4800 Riverbend Hoad. 7, Box SOUS 

Boulder, CO 80301 

(303) 442-0900, (800) 422-0901 


MISCELLANEOUS 




















COMPUTER 
SERVICES 

FLAT RATE REPAIR PRICING 

IBM PC/XT/AT system board — $65/$70/$135 
IBM PC/XT Keyboards $45 
Hercules adapter boards $45 

AST muttifuncton boards M5 

(BM diskette dive adapter $35 


Compaq Portable power supply = $75 
3-5 Days tum around. Call tor complete kst 
PC Repair Inc. 

678 East Broadway 

Haverhill, Ma 01830 

617-372-6545 





DATA 
CONVERSION 


AMERICA’S 
MOST 
ADVANCED 
DATA 
\CONVERSION 


i FACILITY 


1000 formats. Be disk, wordprocessors. 
Wests, optics! scanning 
and custom seformatting 


Data Conversion 
Laboratory 
65-55 Fresh Meadow La Fresh Meadows NY 11365 


(718) 886-8600 


CIRCLE $65 ON READER SLRVICE CARD. 


OISK CONVERSION 

We are the oldest and most versatile conversion 
company in the country. We'll electronically 
Convert disks, tapes, or mag cards to your PC or 
word processor. Over 20 billion characters con- 
verted since 1979. Optical scanning available 
We provide the excellence you expect. Text ac- 
curacy guaranteed for disk conversions 

TEXT SCIENCES CORPORATION 

5430 San Femando Rd 

Glendale, CA 91203 

(818) 247-0792 


25¢ PER PAGE OOC TO OISK 

*OCR Text Scanning to disk in Wordstar Multi- 
mate, DisplayWnte, Word Perfect, ASCil + mare 
“Scan Typset books, manuais, publications, 6- 
24 point including roman and ttalic 

*Disk/Tape Conversions {bi-direchonal from PC, 
WP, 9 track tape, MACINTOSH, {CP/M-DOS) 

* Quick Tumaround plus 30-Day Guarantee 

1st RUN COMPUTER SERVICES 


Acom 
North Hilis, NY 11576 
212-432-5252/516-627- 1493 
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DIGITIZERS 


§295° 


— complete — 


Kei 


==[MAGE ACE II= 
video Capture System 
« Digitize video from cameras. 
tuners. and VCRs directly to 
your IBM PC display 


« 320 x 200 x 4 levels 
* 13sec full screen capture 


« Complete with hardware card. 
software, cable, and manual 


ba ydge Electronics 


le © Box 338 » Streamwood, IL 60103 
——= (312) 837-6553: 


CIRCLE 166.08 READER SERVICE CARD 





DISK CONVERSION 


*+* OISK/TAPE/MICROFICHE *** 

* IBM Flappies (5%" o 8°) To or From MAG Tapes 
(800, 1600, or €250 8P1). 

* Microfiche Irom IBM Floppies or ANY Mag 
Tape High Speed Laser Printing (40,000 Per- 
sonalized Letters per Day) 

* Turnaround 15MB shipped the same day 
received Visa/MC/COD/Cert Ck/MO. 


Technical Programming Services, inc. 
8506 East 61st Street 

Tulsa, Oklahoma 74133 

(918) 254-9622 


TAPE TO OISK CONVERSIONS 
services to of from over 500 com- 

puler systems 

—Magtapes 

—Micro Computers 

—Mim Computers 

—Word Processors 

—Typesetters 

Our conversion capabilities surpass most in the 

industry 

PIVAR COMPUTING SERVICES, INC. 

165 Arlington Hgis Rd #M 

Buffalo Grove, IL 60089 

(312) 459-6010 
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MISCELLANEOUS! 
_~ COMPUTER 

SERVICES- 

MAILING LISTS 





DISK CONVERSION 


CHANGING WORO PROCESSORS? 
Media transfer to or from: 
IBM/XEROX, DEC, WANG, 

LANIER, CPT, CT, MICOM, NBI, 
WORDSTAR, WORDPERFECT, OW3, 
MULTIMATE, SAMNA, MASII, DCA. 
TAPE—DISK 

Free test conversion 

CONVERSION SPECIALISTS 

531 Main St, Suite 835 

£| Segundo, CA 90245 

(213) 545-6551 © (213) 322-6319 


ON WORO 

Can read any document to disk 
Fast, accurate optical scanning 
© 10,000 + type fonts 

© typeset or typewntien 

@ font size—6 pts to 28 pts 

@ to all word processors 

© volume descounts 

systems and services 

© call for pnces 

ON WORD DEVELOPMENT 
2434 Main St. 

Santa Monica, CA 90405 

(213) 399-7733 





DISKETTE COPY 
SERVICE 


URE hh El ALIA FC Ae LA ERE SSE LES 


gZ We're the Leader in Software Duplication 


Z e000 00 08 88 LELEEALETTELEPEEEEBLBEDEEDEEBEEEEOB EE DD ODEO DE. 


Fortune 500 companies and software publishers 
choose Echo Data for 24 Hour tum-around, high 
quality, and competitive prices! All IBM formats are 
supported. Custom labels, sleeves, full packaging. 
We have the best state-of-the-art copy protection 
in the nation! Why even think about anyone else? 


Ss ee ee 


AS, 


OUPLICATION SOLUTIONS 
MEGASOFT has the answer to your Diskette Du- 
Plicalion needs no matter what the volume We 
provide “DUPLICATION *COPY PROTECT! ION 
NICAL SUPPORT “PACKAGING °DIS- 
TRIBUTIVE SHIPPING. We supply “AUTO- 
LOADERS *BULK DISKETTES. We guarantee 
“QUALITY °100% SATISFACTION “I URN 
AROUND. 


MEGASO}{__ 


MEGASOFT 
PO Box 710 
Freehold, N.J. 0772! 
1-800-222-0490 20-62: -7628 {in NJ.) 


1987 








215-363-2400 in 
SE, a DES 








DISKETTE COPY 
SERVICE 


SOFTWARE 
DUPLICATION 
SERVICES 













¢ World's Largest Duplicator 
« Highest Quality 
« Fastest Tumaround 
* Attractive Cost Savings 
© One-Stop Shopping 
* Copy Protections for all Formats 
+ Professional Engineering Support 
* Branches Nationwide 
« A Division of XIDEX Corp. 


CALL 
1-800-233-5099 


CIRCLE 219. ON READER SERVICE CARD 
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Lionville, PA 19353 
800-533-4188 Rs 





MAILING LISTS 


MAILING LISTS 

Now over 1,750,000 micro owners Select by 

brand, 357M Apple, 610M IBM PC, 6 phone ver- 

ified reseller hsts including 5,414 stores, VAR's, 

chain buying offices Unix users 16,000 com- 
puter compames. Over 75 different micro and mini 

sts. Call/Whte Irv for info Include your phone 

& type of business. 

TARGETED MARKETING INC.—Irv Brechner 

Box 5125 

Pudgewood, NJ 07451 

(201) 445-7196 
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MAILING LISTS 


DO YOU WANT TO REACH THE 
KEY HI-TECH DECISION MAKERS 
IN THE SOUTHWEST? 


e We have the most complete up to date 
malling list of VARs and OEMs for this area. 
e Our list is updated quarterly. 


if you want to know more about the most cost 
effective Ilst available, call or write: 


ae Xanthus 
——_ 
ey 


$926 Balcones Dr. #210 
78731 
SUPPLIES 


Austin, TX 

(812) 450-0044 

CIRCTE 20. ON READER SERVED CARD 
LASER CARTRIDGE RECHARGE! 
$$$ Save a lot of money $$$ recharging laser 
printer toner cartridges for Hewlett Packard 
Laserjets, Canon, Apple Laserwriter, Corona. 
QMS Recharged cartridges are reconditioned 
to work like new but last 20% longer Money back 
unconditionally guaranteed Send $40 per car- 
tndge + $3 s/h Monthly discounts 
LASER SYSTEMS 
7 North Main, PO. Box 407 
Kaysville, UT 84037 
(801) 544-3090 





SSELL US YOUR SEMPTY 
TOMER CARTRIDGES $10 


Laser Toner Cartridges 

Faclory new toner carindges lor HP LaserJet™, 
AppleLaserWrter™, QMS, Canon, and Corona 
laser printers. Three Colors 


Black te $8295 
Brown $96.95 
Blue $134.95 
Visa, MC, COD: _ PO's accepted $2.00S/H 
Laser Express 
461 Lakeview On W Mobile, Al 36609 
1-205-343-6646 

~ 1-800-553-8117... 


IBM STYLE BINDERS, SLIPS 
Complete program packaging line D-ring cloth 
binders, slip cases, floppy pages, game portlo- 
hos Continuous paper with three largeholes 20 
Ib to goin binders Blank disk envelopes Func- 
thon key cards tell user your Ft-F10 meanings 
Low prices on floppy disks Call. write for prices. 
FREE Catalog Fast service, low prices 
ANTHROPOMORPHIC SYSTEMS LIMITEQ 
376E St Charles Road 

Lombard, 60148 

(312) 629-5160 1-800-DEAL-NOW 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET. 








For Your Home 
or Office!! 


j | MISCELLANEOUS! 
_ MAILING LISTS— 
SUPPLIES 


PC MAGAZINE 
CLASSIFIED 


MRRKETPLACE 


the ultimate target market! 


The brand specifiers who read PC Magazine don’t have 
the time to shop around, their only concern is getting what 
they need as quickly as possible. 


They'll DIRECT their attention to 
PC Magazine Classified Marketplace 


For them PC Magazine Classified Marketplace’s Direct- 
Response/Display Ad format represents a fast, easy and cost 
effective method of product acquisition. They know it will 
have the products they need and the information they want 
regarding price, volume discounts, specifications and 
delivery. 

If you think that your business can henefit from the 
375.000 brand specifiers who read PC Magazine... YOU'RE 
RIGHT! 


So take DIRECT action and 
call (212) 503-5115 


Printer Stand 

- Convenient, space saving paper 
storage 

+ Slotted for bottom feed 

- Attractive smoked plexiglas® 


TO PLACE YOUR 
AD IN 


PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 





Acoustical Enclosure 
- 85% reduction of printer noise 
- Designed for 80 column printers 
- Stylish, lightweight enclosure with 
plexiglas® window 
- Shipped UPS fully assembled 
- Free shipping in the U.S. 
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$119.00 


- Free shipping in the U.S. 
15” for 80 column width $29.00 
24" for 132 column width $39.00 


Toll free 1-800-824-7888, Operator #580 
24 hours or Call (617) 425-2311 
Thermo-Fab Corporation 

Walker Road, Shirley, MA01464 ©) wom 


14, 1987 
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COMING UP. 


LASER PRINTERS The high cost of 
laser printers once made them almost pro- 
hibitive for companies on a tight budget. 
But now you can have the power of a laser 
printer for a lower price. QMS, Epson, 
Okidata, and Ricoh are all producing laser 
printers for under $2,500. We'll also ex- 
plore laser-printer-sharing devices that can 
save you dollars by letting you hook up 
several PCs to one printer. 


CONNECTIVITY RETROSPECTIVE 
As our year-long connectivity series con- 
tinues, author Frank J. Derfler, Jr., takes 
time out to recap the information he has 
presented and the conclusions he has 
reached. Local area networks from 
AT&T, Fox Research, Gateway Commu- 
nications, IBM, Novell, Proteon, Stan- 
dard Microsystems, Tallgrass, Texas In- 
struments, Orchid Technologies, 3Com, 
and Invisible Software are highlighted. 


WORD PROCESSOR UPDATE 
Once you get to the top, how do you stay 
there? By improving yourself again and 
| again. Merv Adrian sorts through all the 
confusion about decimal-point updates 
and reports the up-to-the-minute states of 
MultiMate, Microsoft Word, IBM Dis- 
| playWrite, OfficeWriter, WordPerfect, 
and XyWrite. 





SECURITY THE HARD WAY 

Everyone is familiar with the various ways 

that software security programs can pro- 
| tect your PC’s files, but designers of hard- 

ware security methods haven’t been idle. 

Richard Aarons looks at a number of gad- 
| gets, from sophisticated encryption cards | 

to good old locks and keys, that will fortify 
| your computer. 


10-MHz COMPUTERS | There is anew 
category of AT compatibles emerging: the 
10-MHz machine. Winn L. Rosch reviews 
the latest from PC’s Limited, Kaypro 
Corp., Computer Direct, AST Research, 
and Proteus. PC} 
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The Most Powerful Business Software Ever 
Has Just Become Even More Powerful! 


POR YOUR 10M PC. XT/AT, TANDY, COMPAQ, ATST OR OTHER IBM COMPATIALE COMPUTER 


‘if Age 


oven = READY-TO-RUN 
100,000 SOLD x PACKAGES FOR 





LOTUS® 1-2-3™ 
Ss => AND SYMPHONY * 


THE ala as BUSINESS Pace eS + 


The five essential ule 
businesses 

GENERAL LEDGER 
PAYROLL 
AC NTS RECEIV 
ACCOL NTS PAY Bi, 
INVENTORY CONTAC CRI 









INES: #10! ME 
CARD MANAC ER 
K ACCOUNT MAS 



















The Complete Business Pac $99 95 

Personal/Business Pac 599 95 
TOCK PAC LOAN aD PAC 
T™™ 1 
The VERSABUSINESS Series Al the major functions ; (raucrer mated 
Fach VensaBusiess module can be purchased and used independently, or can be linked in “Bisley ae 
any combination to form a complete, coordinated business system. PORTFOLIO E CALCULATION 
f CALCUL 





VERSALEDGER: [I= 314995 available, yel easy to use Keeps track of a 
1S a compiete account that grows as your Sareenment:reneed payroe information, instantly 
business grows VE! ‘Aicanbeused2s calculates payroll deductions (in every state) and ANALY 
ae ai personal checkbook register. expandedin = prints and retated forms: T FORECASTING 
pspaibe duet Lapras essere eine VERSAINVENTORY ~ $99.85 Stock Pac 599 95 
ims anvel rm 
any additonal sofware Pe re Ne 2 Gp le BUOGET ANALYSIS PAC _LEPEECIATION PAG 
WERSARECESVABLES 399 6 comprehansive statistics required to make all of 
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FU nt RE PRICE PROJE 
FIN ANCIAL RATIC 5 








Loan Application Pa: $99.95 









S a completa me*u-driven accounts receivables 
coe and monthly statament generating 
I keen track of all information related to 
oy owes yOu OF your Company money 
VERSAPAYABLES ~ $985 
*S designed to kesp track of ail current and aged 
Payables keeping you m touch with afl information 
telated to how much money your company owes 


your wital mventory decisiona 


REVIEWS: 

Distrbution of the VersaSenes has now exceeded 
100,000 making tha la the lacges! mass 
dstnibuted account chage in the 
world Among racen! aed he VersaSeries 
tecetved an excellent rating in the new Addison- 
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COMPARATIVE INCOM! M4 
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CASI FLOW ANALYSIS 











and hetping io manage your cash flow West i) ancyclopedia . Tha VarsaSeries 
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VERSAPAYROLL ™ $6 actually oul 
1s the most powertul fully automated payroll system ——_al three to five times the price 
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Our Copy Stand will change 
the way you see things. 




















Do you dread word Bese sing anc data entry? Are you tired 
of wearing out your eyes and neck looking back and forth 
between the papers on your desk and your place on the screen? 
Focusing and refocusing, all day long? 

Give yourself a break. Get a Kensington Copy Stand. It puts 
your notes right next to the screen, directly in your line of 
vision, to make your word processing and data entry quicker, 
easier, and more accurate. 

It’s easy to install on any monitor with the double-sided 
adhesive provided. It's fully adjustable in all directions. It comes 
with a copy clip and line follower. And, best of all, it’s only $29.95. 

The Kensington Copy Stand—just one of the many ways we 
make computing easier. For more information, or a dealer near 
you, Call (800) 535-4242. In NY, call (212) 475-5200. Or write 
Kensington, 251 Park Avenue South, NY, NY 10010. 


CIRCLE 272 ON READER SERVICE CARD 


©1987 Kensington Microware Ltd. 








Universal Printer Stand 


Save Space, Save Money...Only *19”° 


The new PS-4 Universal Printer Stand from Curtis hoids any Besides saving space, the PS-1 hoids the printer ata slight 
printer, standard carriage or wide, saves vaiuatble work- pitch, to improve tine of sight, saving you neck and eye 
space, and costs only $19.95. The PS-4 uses no more desk- strain. Give yourself more room to work, and a system 

top space than the printer itself, and provides storage for setup that’s more efficient and organized: The PS-4 Univer- 
Input paper underneath the printer. Plus, a removable sal Printer Stand from Curtis — the experts in accessories. 
paper tray automatically stacks output. #PS-4 Retail...$19 95 


Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 
In Canada Micro-Computer Products, PO. Box 235, Ajox, ONT, Conoda L1S 3C3, (416) 427-6612 


For the Curtis dealer nearest you call (603) 924-3823 


Fits all printers, Improves 
standard carriage line of sight far 
or wide portable computers tool 
Conveniently stores Totally universal. 
per underneath, Heavily constructed 


improves line of sight components, colored 


to printout, removable and textured to match 
paper tray catches and or complement all 
folds printouts microcomputer systems. 


automatically 





305 Union Street, Paterborough, NH 03458 





